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EXECUTIVE SUMMARY 

This report summarizes Phase 2 remedial excavation activities at the former Cashmere Mill property (site) 
in Cashmere, Washington. The goals for Phase 2 included: (1) removing petroleum- and mercury- 
contaminated soil from the site; and (2) removing non-contaminated wood waste from portions of the site 
to enhance the suitability of the site for future development. Multiple assessments at the Cashmere site 
identified areas of widespread and scattered soil and groundwater contamination. Contaminants of 
concern (COCs) identified in previous assessments included petroleum compounds, volatile organic 
compounds (VOCs), semivolatile organic compounds (SVOCs) and mercury. Additionally, past use of the site 
as a mill resulted in placement of wood waste in most of the site, making the site generally unsuitable for 
development.  

Phase 1 remedial excavation activities were conducted in 2013. The primary focus of Phase 1 was the 
removal of wood waste from select parcels located north of Mill Road. As part of those activities, some 
petroleum-contaminated soils (PCS) were excavated and stockpiled on-site in anticipation of future 
removal. A follow-up site assessment by GeoEngineers, Inc. (GeoEngineers) in 2013 and 2014 identified 
nine areas of contamination in addition to the Phase 1 stockpiles. 

Phase 2 activities at the site were performed between July 16, 2014 and October 13, 2014 and included: 

■ Installation of dewatering wells to support excavation activities; 

■ Excavation and off-site disposal of contaminated soil;  

■ Collection and analysis of confirmation samples from the sidewalls and/or base of the remedial 
excavations;  

■ Excavation of general wood waste within a portion of the Phase 2 area; and  

■ Backfilling the excavations with both on-site and imported fill material after confirmation samples 
indicated concentration of COCs were less than established site cleanup levels, or the limits of the 
excavation reached property boundaries or site utilities.  

Approximately 6,702 tons of contaminated soil were excavated from the site. The stockpiles generated 
from Phase 1 activities (approximately 9,113 tons) also were excavated and hauled from the site. 
Contaminated soil was taken to the Waste Management Greater Wenatchee Regional Landfill (GWRL) near 
Wenatchee, Washington for disposal.  

Approximately 76,302 tons of general wood waste material were excavated from the site and processed 
(screened) for on-site reuse as backfill, storage at GWRL for future use, or off-site disposal. Of the 
approximately 76,302 tons, approximately 48,052 tons of 2-inch-minus wood waste material were 
transported to GWRL and stockpiled for future use as final cover for the landfill; approximately 27,711 tons 
of processed coarse gravel, cobbles and boulders were reused on-site as backfill. (Screened 6-inch plus 
material was crushed on-site before being reused as backfill.) Approximately 42 tons of wood debris and 
233 tons of garbage were disposed at the GWRL. Approximately 211 tons of concrete debris were disposed 
offsite at the Filion Inert Landfill (5600 Nahahum Canyon Road). Approximately 53 tons of metal debris 
were taken offsite by the contractor for recycling. 
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Approximately 74,243 tons of imported backfill were placed in excavated areas. The northern area 
(Phase 1) of the site was graded to promote drainage away from Sunset Highway and the Wenatchee River.  

GeoEngineers conducted field-screening of contaminated soil excavations, and collected soil confirmation 
samples. Results of field screening and confirmation sample analytical results indicated soil left at the 
limits of remedial excavations contained COCs at concentrations less than applicable cleanup levels, with 
the following exceptions. Two confirmation samples, collected along the eastern property boundary of 
Parcel 200 referred to as the “Water Line Excavation,” contained total petroleum hydrocarbons (TPH) at 
concentrations exceeding the site-specific Model Toxics Control Act (MTCA) Method B cleanup level. 
However, that excavation was terminated because of the proximity of the excavation to the property 
boundary. One Phase 1 confirmation sample (A2-W38-S-4) collected within the South PCS Area also was 
left in place following Phase 1 and Phase 2 activities. This sample was located at the property boundary 
between Parcel 550 and Mill Road. 

GeoEngineers conducted groundwater sampling in December 2014, after Phase 2 activities were 
completed. Arsenic was detected in groundwater samples from 6 of the 11 wells sampled at concentrations 
exceeding the MTCA Method A cleanup level for arsenic. Other site COCs were either not detected or 
detected at concentrations less than cleanup levels in the groundwater samples. 

Remaining soil contamination along the eastern property boundary of Parcel 200 and near previous 
confirmation sample A2-W38-S-4, will require a restrictive covenant until the contaminated soil can be 
excavated and properly disposed offsite. Additionally, the presence of groundwater exceeding cleanup 
levels for arsenic also will require a restrictive covenant.  
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1.0 INTRODUCTION 

GeoEngineers has prepared this report for the Washington State Department of Ecology (Ecology) in support 
of their Toxics Cleanup Program, describing remedial activities associated with Phase 2 remediation at the 
former Cashmere Mill site (site) located in Cashmere, Washington. The site is located approximately as 
shown on the Vicinity Map, Figure 1. Phase 1 activities were conducted at the site in 2013. Principal 
Phase 1 activities included: 

■ Removing approximately 300 truckloads of previously stockpiled debris and excavating approximately 
428 truckloads of wood waste material and disposing the material off-site.  

■ Excavating approximately 3,670 cubic yards of PCS and stockpiling the material south of Mill Road.  

■ Excavating approximately 336 cubic yards of refuse and debris and disposing the material off-site.  

Phase 2 remediation activities occurred from July 2014 to October 2014 and generally included: 

■ Removal and disposal of soil contaminated with mercury, polycyclic aromatic hydrocarbons (PAHs), and 
petroleum hydrocarbons identified as part of a data gap assessment conducted in 2013 and 2014; 

■ Removal of PCS stockpiles constructed as part of Phase 1 activities; 

■ Installation of dewatering wells and operation of a dewatering system to facilitate wood waste removal; 

■ Removal of wood waste material from designated portions of the site south of Mill Road; 

■ Placement of imported backfill into the excavations; and  

■ Regrading the Phase 1 area to promote drainage away from Sunset Highway and the Wenatchee River 
and encourage infiltration on-site. 

Funding for the project was provided by Ecology and administered through the Port of Chelan County (Port). 
Construction work was conducted under a Public Works contract managed by the Port. RH2 Engineering 
(RH2) (under contract with the Port) provided design and construction management services for the 
duration of the project. Tommer Construction Company, Inc. (Tommer) of Ephrata, Washington was selected 
as the general contractor for the project and was contracted directly by the Port. GeoEngineers (under 
contract with Ecology) provided observation, documentation and sampling services during excavation of 
contaminated soils.  

2.0 SCOPE OF SERVICES 

Our services were conducted in general accordance with our Work Plan dated September 4, 2013, and 
Work Assignment No. C11145ZZ between GeoEngineers and the Ecology. GeoEngineers observed and 
documented the remedial excavation activities, and collected confirmation samples from the excavations. 
Our specific scope of services during the remedial action included: 

■ Observing and documenting remedial excavation activities. 

■ Field screening representative soil excavated from identified contaminated areas during the remedial 
action, and based on field screening results, working with the Engineer (RH2) and Contractor (Tommer) 
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to identify appropriate disposal for wastes removed from the site. Selected samples were field-
screened using visual observations, water sheen methods, and headspace vapor measurements with 
a photoionization detector (PID) to assess possible presence of petroleum-related contaminants. 

■ Collecting soil confirmation samples from the limits of the contaminated soil remedial excavations and 
submitting the samples to TestAmerica Laboratories, Inc. (TestAmerica) located in Spokane Valley, 
Washington. Samples were analyzed for COCs based on identified or suspected contaminants from the 
data gap assessment. 

■ Collecting groundwater samples from existing groundwater monitoring wells after Phase 2 activities 
had been conducted and submitting chemicals for chemical analysis. 

■ Entering analytical data into Ecology’s Environmental Information Management database upon project 
completion.  

A summary of our field procedures during soil and groundwater sampling is presented in Appendix A. Copies 
of the analytical laboratory test reports are presented in Appendix B. Copies of truck scale tickets are 
presented in Appendix C.  

Observation and documentation of the general wood waste excavation located throughout the Phase 2 
area or documentation of backfilling activities was not part of the scope.  

3.0 SITE CONDITIONS 

 Location  

The site is located in the Wenatchee River valley in the town of Cashmere, Washington. The site occupies 
approximately 32.5 acres adjacent to Sunset Highway. The site is generally divided into two areas, bisected 
by Mill Road. Phase 1 is identified as the portion of the site on the north side of Mill Road and Phase 2 is 
located on the south side of Mill Road. Phase 2 is bounded on south, west and east Brender Creek. The 
Wenatchee River is located approximately 100 feet to the north on the opposite side of Sunset Highway, 
as shown on the Site Plan, Figure 2. 

 Background and History 

The site operated as a lumber mill from the 1940s to the late 1970s and for a variety of commercial and 
light industrial uses thereafter. Activities during mill operations reportedly included manufacturing lumber 
for fruit boxes. Wood treating activities are not known to have occurred at the site. An accidental fire in 
1990 damaged some mill buildings and a second fire in 2000 destroyed many of the remaining ones. The 
site is currently owned by Port of Chelan County.   

During mill operations, a pond was located in the southeast portion of Phase 1, but was filled in the 1950s. 
Most of the Phase 2 area was used to store logs during mill operation. Low lying areas of both Phase 1 and 
Phase 2 were reportedly filled over several decades of mill operation with imported fill from various sources, 
which included wood waste from mill operations. (Note: the term “wood waste” as described in this report 
generally refers to wood material, mixed with varying amounts of silt, sand, gravel, cobble and boulders, 
generated during mill operations that was not commercially valuable and was utilized as fill material at the 
site; it does not indicate the wood designates as “waste” under Washington State regulations). 
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 Geologic Setting 

The site is situated within a former meander of the Wenatchee River. The meander was cut off by a railroad 
embankment when a railroad was constructed through the town of Cashmere around 1900. Brender Creek 
now borders the southern extents of the site and meander channel. Surficial geology consists of alluvial 
deposits of silt, sand, gravel, cobbles and boulders deposited by the Wenatchee River. Based on results of 
site explorations, alluvial deposits extend to depths of at least 40 feet below the site.  

 Hydrogeologic Setting 

A detailed description of the hydrogeologic setting for the site is presented in the Dewatering Assessment 
report by GeoEngineers, dated July 31, 2013 (GeoEngineers, 2013a). The groundwater table within the 
shallow unconfined aquifer beneath the site is at a similar elevation to the nearby Wenatchee River, and 
the shallow aquifer likely is hydraulically connected with the river. In such systems, where an aquifer is 
hydraulically connected to a river, groundwater typically flows down-valley, roughly parallel to, but slightly 
toward, the river, but at a much slower velocity. Based on groundwater elevation measurements during the 
winter of 2013-2014, shallow groundwater at the site generally flows northeast, at depths less than 3 to 
7 feet below site grade.  

The Wenatchee River flows east-southeast through Cashmere and is located north of the site. Brender 
Creek travels along the east, south, and west portions of the site and discharges into Mission Creek north 
of Sunset Highway; Mission Creek then discharges into the Wenatchee River. No Name Creek flows east 
within a culvert along the south side of Mill Road through the Phase 2 area and in an exposed ditch 
bordering Mill Road directly east of the site, then re-enters a culvert and flows north-northeast beneath 
Mill Road and through Parcel 650.  

 Previous Investigations 

Previous investigations and interim action activities have been conducted at the site to identify COCs. 
Activities conducted before 2013 are summarized in a report titled “Site Investigation Report, Former 
Cashmere Mill Site, Cashmere, Washington” by Maul Foster & Alongi, Inc. (MFA), dated March 20, 2013 
(MFA, 2013). Phase 1 remedial activities were conducted in the spring and summer of 2013, and included 
removing and stockpiling wood waste and PCS from the Phase 1 area. Stockpiles developed from Phase 1 
activities were constructed on the Phase 2 portion of the site. Stockpiles A through G are shown on Figure 2. 
The results of Phase 1 remedial activities are described in a report by MFA titled “Phase 1 Interim Action 
Report, Former Cashmere Mill Site,” dated May 6, 2014 (MFA, 2014).  

Between September and December 2013, data gap assessment activities were conducted by 
GeoEngineers to further evaluate subsurface soil and groundwater conditions at the site. The results of the 
data gap assessment are provided in GeoEngineers’ report titled “Data Gap Assessment Report, Former 
Cashmere Mill Site, Cashmere, Washington,” dated May 7, 2014 (GeoEngineers, 2014). Approximate 
locations of previous explorations conducted by both GeoEngineers and others are shown on Phase 2 Final 
Remedial Excavation Extents, Figures 3 through 6.  

 Contaminants of Concern and Cleanup Levels 

Based on previous site assessments, COCs were generally associated with historic storage and distribution 
of petroleum products and mercury contamination. COCs established for the site included the following 
constituents: 
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3.6.1. Soil 

■ TPH, including gasoline-range petroleum hydrocarbons (GRPH), diesel-range petroleum hydrocarbons 
(DRPH) and oil-range petroleum hydrocarbons (ORPH); 

■ VOCs including benzene, toluene, ethylbenzene, and xylenes (BTEX) compounds and naphthalenes;  

■ SVOCs, including PAHs; and  

■ Mercury. 

3.6.2. Groundwater 

■ GRPH, DRPH and ORPH 

■ BTEX 

■ Arsenic 

■ Mercury 

3.6.3.  Cleanup Levels 

The following cleanup levels were established for the site: 

3.6.3.1. Soil 
■ TPH – 3,400 milligrams per kilogram (mg/kg) (MTCA Method B cleanup level) 

■ BTEX – Applicable MTCA Method A cleanup levels for unrestricted land use 

■ SVOCs\PAHs – Applicable MTCA Method A cleanup levels for unrestricted land use, specifically 
0.1 mg/kg for carcinogenic PAHs (cPAHs) based on toxic equivalency factors presented in Table 708-2 
in Washington Administrative Code 173-340-9001 

■ Mercury – 2 mg/kg 

■ Naphthalene – 5 mg/kg 

3.6.3.2. Groundwater 
■ Groundwater cleanup levels for the site were established in accordance with MTCA Method A. 

4.0 CORRECTIVE ACTION OBJECTIVES AND METHODS 

The remedial action was implemented to reduce the potential risk to human health and the environment 
as a result of exposure to identified COCs within the vadose-zone soil. The following activities were 
conducted at the site to reduce human health and ecological risks from exposure to site COCs:  

■ Excavating contaminated soil to approximately 1 to 3 feet below the groundwater surface and laterally 
until confirmation sample results indicated COC concentrations were less than established cleanup 
levels (“Section 3.6, Contaminants of Concern and Cleanup Levels”), or the excavation was limited by 
the property boundary or other site features;  

■ Removing and offsite disposal of existing stockpiles from the Phase 1 area located south of Mill Road; 

■ Disposing of excavated soils at regional landfills in accordance with Washington State Regulations;  
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■ Excavating of general wood waste throughout the Phase 2 area; and 

■ Backfilling remedial excavations with imported soil and grade the surface to promote stormwater 
drainage away from Sunset Highway and the Wenatchee River and encourage infiltration on-site.  

5.0 CORRECTIVE ACTION IMPLEMENTATION 

 General 

RH2 provided on-site engineering oversight throughout the duration of the project. GeoEngineers personnel 
made periodic site visits, upon request from RH2, to observe excavation of contaminated soil and collect 
soil confirmation samples. RH2 documented quantities throughout the project, and provided GeoEngineers 
with a summary of Phase 2 earthwork quantities, which is presented in the table titled Phase 2 Earthwork 
Summary.  
 

PHASE 2 EARTHWORK SUMMARY 

Description 
Quantity1 

(Tons) Disposition 

Excavation Quantities 

1. Contaminated Soil   

  Contaminated Soil Excavation  6,702 GWRL 

  PCS Stockpiles from Phase 1 9,113 GWRL 

  Total Contaminated Soil Excavation and Disposal 15,815 GWRL 

2. Non-contaminated Soil/General Wood Waste 
Excavation 

  

  Class 1 Material (Garbage) 233 GWRL 

  Class 2 Material (<2 inch minus) 48,052 GWRL (stockpiled for future use as final 
cover) 

  Class 3 Material (wood) 42 GWRL  

  Class 4 Material (concrete debris) 211 Filion Inert Landfill 

  Class 4 Material (>6-inch rocks) 9,760 Crushed and reused as on-site backfill 

  Class 5 Material (2- to 6-inch rocks) 17,951 Reused as on-site backfill 

  Metal Disposal 53 Recycled by contractor 

Total Non-contaminated Material Excavation 76,302 Varies 

Import Quantities 

1. Common Borrow from GWRL 39,691 On-site Backfill 

2. Common Borrow from Contractor-Supplied 
Source 

34,552 On-site Backfill 

Total Imported Common Borrow 72,243 On-site Backfill 

Notes:  1Quantities were provided by RH2 Engineering. 
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Tommer mobilized to the site on July 14, 2014 and began site preparation activities. Remedial excavation 
activities began on July 16, 2014 and continued intermittently until October 13, 2014. GeoEngineers made 
periodic site visits to observe and document excavation of contaminated soil, confirm compliance with 
project specifications, and collect remedial excavation confirmation samples. GeoEngineers was not on site 
to observe wood waste excavation and backfilling activities. Remedial excavation and confirmation sample 
locations are provided in Figures 3 through 6. The following sections provide details of remedial excavation 
activities. 

 Site Preparation and TESC 

Tommer mobilized to the site on July 14, 2014, and set up temporary site facilities and temporary erosion 
and sediment controls (TESC). TESC consisted of silt fences along the property boundaries and between 
Phase 1 and Phase 2 areas of the site. Planned excavation boundaries as identified in the project drawings, 
were staked and marked with paint before initiating the excavation. Groundwater monitoring and 
dewatering wells were staked and flagged to minimize the potential for damage from construction 
equipment. Tommer conducted utility locates as part of site mobilization activities, which included a one-
call utility locate request for the site and a meeting with John Payne of the City of Cashmere for water and 
sewer locates. 

 Dewatering 

To accommodate wood waste excavation activities, Tommer’s hydrogeologic consultant designed a 
dewatering system for the Phase 2 area. Tommer’s subcontractor, Glacier Drilling and Dewatering of 
Olympia, Washington, mobilized to the site on July 21, 2014 to install 13 dewatering wells. Approximate 
locations of the wells are provided in Figure 2. Initial attempts to install the dewatering wells with a bucket 
auger rig were unsuccessful because of the presence of gravels and cobbles in the subsurface soil. The 
dewatering system installation was delayed until different drilling equipment could be mobilized to the site. 
On August 20, 2014, Tommer’s subcontractor, O’Keefe Drilling of Butte, Montana, arrived on-site and 
began installing the dewatering wells using a DR-24 air rotary drill rig. Dewatering well installation was 
finished on September 4, 2014.   

After the dewatering wells were installed, Tommer began pumping from four dewatering wells in the 
northeast corner of Phase 2 at a rate of about 150 gallons per minute each (based on information provided 
by Tommer). Water was discharged to a dewatering infiltration “pond” in the northwest corner of Phase 1 
(Figure 2). At the conclusion of Phase 2 activities, Glacier Drilling decommissioned the dewatering wells. 
Tommer backfilled the infiltration “pond” with imported fill.  

 Removal of Phase 1 PCS Stockpiles 

The Phase 1 contractor created stockpiles A through G during the Phase 1 remediation activities in the 
summer of 2013; locations of these stockpiles are shown in Figure 2. Tommer removed stockpiles 
A through G concurrently during Phase 2 remedial excavation activities. Stockpile G was designated as 
unsuitable material to be processed as waste material, but the material was disposed with Stockpiles A 
through F as PCS at the GWRL. Analytical data from pre-remedial excavation work is included in 
GeoEngineers’ Data Gap Assessment Report dated May 7, 2014 (GeoEngineers, 2014). 

  April 24, 2015 | Page 6 
 File No. 18593-001-04 



 

 Excavation of Contaminated Soil 

Between July 16 and October 13, 2014, Tommer excavated contaminated soil from 13 areas (EX1 through 
EX13) at the site. Nine excavation areas were identified from the data gap assessment; however, during 
the relocation of a water line in the eastern portion on the site near Mill Road, additional hydrocarbon 
petroleum contamination was identified and four additional excavation areas were identified. Those four 
areas were identified as EX1, EX2, EX11 and EX13. As a result of contamination extents, excavations EX1, 
EX2 and EX11 located south of Mill Road were combined into a single excavation and are referenced as 
the “Water Line Excavation.” Excavation EX13 was referenced as the “South PCS Area (Phase 1) 
Excavation.” 

Soil was excavated to depths approximately 1 to 3 feet below groundwater. Excavation depths ranged from 
approximately 5 to 10 feet below ground surface (bgs). Approximate depths of each remedial excavation 
are provided on Figures 3 through 6. Soil from the excavations ranged from brown and grey fine to medium 
sand with gravel, cobbles and boulders, to silt and silty fine sand. Wood and concrete debris also were 
present in the material in varying amounts. Concrete debris was segregated from excavated soil and hauled 
offsite for disposal at the Filion Inert Landfill located in Cashmere, Washington. Large wood debris was 
disposed at GWRL. 

Contaminated soil excavated from the site was loaded directly into trucks and hauled offsite for disposal, 
except for some material removed from EX7, EX10 and EX13. Material removed from extensions of the EX7 
excavation was temporarily stockpiled on plastic sheeting, sampled and tested for Toxicity Characteristic 
Leachate Procedure (TCLP)-mercury to further characterize the material, following initial elevated mercury 
concentrations in contaminated samples collected from sidewall samples. Materials excavated from the 
EX13 excavation were stockpiled on plastic sheeting pending analytical results at the request of RH2 to 
potentially reduce disposal costs. After analytical results were received, the material from these three 
excavations was disposed at GWRL.    

Excavations were expanded until: (1) field screening and visual observation by GeoEngineers did not 
indicate the likely presence of COCs; or (2) the excavation was proximate to subsurface utilities or the site 
property boundaries. 

After excavations were terminated, GeoEngineers collected confirmation samples from excavation 
sidewalls. One confirmation sample was collected from each sidewall on excavations with sidewalls smaller 
than 50 linear feet and approximately every 50 linear feet of excavation sidewall on larger excavations. 
Several confirmation samples also were collected from excavation bottoms, where excavations did not 
extend down to groundwater, or where excavations had been dewatered. Eighty-five confirmation samples 
were analyzed for one or more of the following analytes: hydrocarbon identification (HCID), GRPH, DRPH, 
ORPH, VOCs, SVOCs, PAHs, Metals, and/or TCLP-mercury. Seven stockpile samples also were analyzed.  

TestAmerica conducted confirmation sample analysis using the following methods for soil: 

■ HCID using NWTPH-HCID; 

■ GRPH using Northwest Method NWTPH-Gx; 

■ DRPH and ORPH using Northwest Method NWTPH-Dx; 

■ VOCs using EPA Method 8260C; 
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■ SVOCs using EPA Method 8270D; 

■ PAHs using EPA Method 8270D;  

■ Mercury using EPA 6010C/7000 Series Methods; and  

■ TCLP analyses for Mercury using EPA Method 200.8. 

The weight of materials excavated was quantified using truck scales at GWRL. The weight of debris disposed 
at the local Filion Inert Landfill was quantified using truck scales at the Tree Top produce processing facility. 
Material excavated and reused on site was quantified using on-site scales provided by Tommer. Each truck 
was weighed before and after loading to calculate the weight removed from the site. The weights were 
totaled to obtain the total tonnage of contaminated soil removed from the site. Weight tickets were provided 
by RH2 as haulage documentation, and are provided in Appendix C, Disposal Documentation.  

Approximate horizontal limits of each remedial excavation are shown in Figures 3 through 6. The excavation 
limits were mapped using a handheld global positioning system (GPS) device and field measurements. The 
GPS unit has an approximate horizontal accuracy of about 1 to 4 meters, depending on available satellites 
for relative positioning. The approximate locations of confirmation samples also are shown in Figures 3 
through 6. Confirmation sample results are summarized in Summary of Chemical Analytical Results – 
Confirmation Soil Samples, Table 1. The following sections provide additional detail for each excavation. 

5.5.1. Water Line Excavation (EX1, EX2 and EX11) 

Tommer encountered unanticipated petroleum contaminated soil on July 15, 2014 while excavating a 
trench to relocate a water line near the northeast portion of the Phase 2 area. During excavation of the 
trench, Tommer personnel reportedly detected a strong petroleum odor and observed oil globules on water 
in the trench. On July 16, 2014, GeoEngineers sampled soil from the water line trench excavation (identified 
as EX1 and EX2). Samples collected and analyzed from areas near the petroleum odors (EX1-2-3 and 
EX2-1-3) and oil globules (EX1-3-3) contained petroleum hydrocarbon concentrations exceeding the TPH 
cleanup level for the site. Groundwater was encountered approximately 2 to 3 feet bgs in excavation EX1 
and EX2; therefore, additional excavation was postponed until dewatering could occur.  

On July 21, 2014, Tommer used an excavator in the location of the Water Line Excavation to facilitate 
temporary dewatering well installation. A test pit was excavated to approximately 15 feet bgs, and 
petroleum odors were present during excavation. Tommer backfilled the test pit with the excavated soil and 
further excavation at the Water Line Excavation was suspended until dewatering wells could be installed 
near the excavation but distant from contaminated soil and groundwater.   

Dewatering wells were installed by O’Keefe Drilling on August 28, 2014, and excavation activities resumed 
after Tommer activated the dewatering system. Excavation activities (identified as EX11) resumed to the 
west and north, and continued until results of field screening and subsequent laboratory analysis did not 
indicate the presence of petroleum hydrocarbons greater than site cleanup levels. Excavation to the east 
and south was limited by the property boundary, and therefore the excavation was not expanded beyond 
the locations of confirmation samples EX1-2-3 and EX1-3-3, which contained TPH exceeding the site-
specific Method B cleanup level. The total depth of the Water Line Excavation (EX1, EX2 and EX11) was 
approximately 8 feet to 10 feet bgs.     
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5.5.2. Area 3 Excavation (EX3) 

The EX3 excavation was identified during the data gap assessment, with TPH as the COC. Tommer started 
excavating Area 3 on July 17, 2014 and extended the excavation to the north on July 22, 2014 as a result 
of positive field screening results for petroleum contamination. EX3 was excavated to approximately 6 to 
7 feet bgs. Along a portion of the western sidewall, the excavation extended down about 3 feet until the 
existing cistern (identified during Phase 1 activities) was encountered. The excavation then extended 
deeper along the perimeter of the cistern and continued until field screening did not indicate the presence 
of petroleum contamination. The eastern section of the excavation bordered Parcel 650; however, field 
screening did not indicate petroleum contamination in this area. The excavation of EX3 also included 
removal of concrete pads with large wood foundation piles. Concrete removed from EX3 was disposed in 
the Filion landfill, and wood piles were disposed at the GWRL. Confirmation samples collected from EX3 
after the July 22, 2014 excavation extension indicated remaining soil did not contain COCs at 
concentrations greater than site cleanup levels.     

5.5.3. Storm Line (Phase 1) Excavation (EX4) 

Soil represented by one sidewall confirmation sample exceeding site cleanup criteria for TPH was left in 
place at the conclusion of Phase 1 activities. Based on this, GeoEngineers identified this area in the data 
gap assessment with TPH as the COC. Tommer began excavating PCS at EX4 on July 21, 2014 to an 
approximate depth of about 7 feet bgs. Confirmation samples collected by GeoEngineers on July 21, 2014 
from the excavation indicated remaining soil did not contain COCs at concentrations greater than applicable 
site cleanup levels. 

5.5.4. North Hg Area (Phase 1) Excavation (EX5) 

The North Hg Area was identified during the data gap assessment and was planned for excavation. COCs 
for this excavation included mercury and cPAHs. Tommer started excavating soil from EX5 on July 22, 2014 
to an approximate depth of about 9 feet bgs. Field screening indicated possible petroleum contamination 
in the northwest sidewall of the excavation at the location of EX5-4-8; however, the excavation could not 
extend to the north because of the proximity to the sidewalk along Sunset Highway. Confirmation samples 
collected from the EX5 excavation (including EX5-4-8) indicated the soil did not contain COCs at 
concentrations greater than applicable site cleanup levels.   

5.5.5. South PCS Area (Phase 2) Excavation (EX6) 

The South PCS Area (Phase 2) was identified during the data gap assessment and was planned for 
excavation, with TPH as the COC. Tommer began excavating the area on July 23, 2014 to an approximate 
depth of about 8 feet bgs. Confirmation samples were collected and one sample (EX6-6-3) collected from 
the west side of the northern sidewall contained COCs at concentrations greater than cleanup levels. On 
July 31, 2014, the excavation was extended north until field screening did not indicate signs of 
contamination. Confirmation soil samples collected from the extended northern section did not contain 
COCs at concentrations greater than applicable cleanup levels.  

5.5.6. North Hg Area (Phase 2) Excavation (EX7) 

The North Hg Area (Phase 2) was identified during the data gap assessment with mercury as the COC. The 
EX7 excavation was extended several times because analytical results indicated mercury concentrations 
in sidewall samples were greater than cleanup levels. Excavation sidewalls were extended 5 feet laterally 
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after each set of sidewall samples contained COCs at concentrations exceeding site cleanup levels. The 
northwest sidewall was extended twice and the northeast sidewall was extended three times, as shown in 
Figure 4. The excavation contained building and wood debris, but material contaminated with mercury could 
not be identified through field screening.   

Tommer began excavating EX7 on July 24, 2014 to an approximate depth of about 5 to 6 feet bgs. One 
confirmation sample (EX7-1-2) from the northeastern sidewall contained mercury concentrations greater 
than the cleanup level. On July 31, 2014, Tommer extended the excavation laterally approximately 5 feet 
to the northwest and the northeast. Confirmation sidewall samples EX7-9-3 and EX7-7-3, collected from 
the northwest and northeast sidewalls, respectively, contained mercury at concentrations greater than site 
cleanup levels.   

On August 7, 2014, Tommer extended the excavation laterally approximately 5 feet to the northwest and 
the northeast. Confirmation samples from the northeast sidewall contained mercury at concentrations 
greater than the site cleanup level, but the confirmation samples collected from the northwest sidewall 
contained mercury at concentrations less than the site cleanup level. 

On August 27, 2014, Tommer extended the excavation laterally approximately 5 feet to the northeast. 
Confirmation samples collected from the northeast sidewall after the August 27, 2014 excavation 
extension contained mercury at concentrations less than the site cleanup level.   

Tommer stockpiled material excavated from EX7 on August 27, 2014 on plastic sheeting next to the 
excavation. Three samples were collected and analyzed for total mercury and TCLP-mercury. Analytical 
results indicated TCLP-mercury results were less than EPA D-list requirements (0.2 milligrams per liter 
[mg/L]); therefore, the stockpiled soil did not designate as dangerous waste and was disposed at the GWRL.  

5.5.7. Middle Hg Area Excavation (EX8) 

The Middle Hg Area was identified during the data gap assessment with mercury as the COC. Tommer 
began excavating EX8 on July 24, 2014 to an approximate depth of about 7 feet bgs. Confirmation sample 
EX8-4-5 from the north sidewall indicated concentrations of mercury greater than site cleanup levels. On 
July 31, 2014, Tommer extended the excavation laterally approximately 5 feet to the north. Confirmation 
samples from the north sidewall collected after the excavation extension contained mercury at 
concentrations less than site cleanup levels.  

5.5.8. West Hg Area Excavation (EX9) 

The West Hg Area was identified during the data gap assessment with mercury and TPH as the COCs. 
Tommer began excavating EX9 on July 24, 2014 to an approximate depth of about 5 feet bgs. Confirmation 
samples from the excavation did not contain COCs at concentrations exceeding site cleanup levels.  

5.5.9. South Hg Area Excavation (EX10) 

The South Hg Area was identified during the data gap assessment with mercury as the COC. Tommer began 
excavating EX10 on July 24, 2014 to a depth of about 6 feet bgs. Some of the material excavated from the 
EX10 excavation was saturated because of shallow groundwater. Tommer stockpiled the material on plastic 
sheeting next to the excavation until it was suitable for transport to GWRL. Confirmation samples from the 
excavation did not contain COCs at concentrations exceeding site cleanup levels. 
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5.5.10. Area 4 Excavation (EX12) 

Area 4 was identified during the data gap assessment with TPH as the COC. Tommer began excavating 
EX12 on September 3, 2014 to an approximate depth of about 6 to 8 feet bgs. Because of a mechanical 
breakdown, Tommer completed initial excavation on September 4, 2014. GeoEngineers collected 
confirmation samples on September 4, 2014. Confirmation samples EX12-2-3 and EX12-1-2.5 from the 
west sidewall contained COCs at concentrations exceeding site cleanup levels. On September 12, 2014, 
Tommer extended the excavation laterally approximately 10 feet to the west. Confirmation samples from 
the extended west sidewall did not contain COCs at concentrations greater than site cleanup levels. Active 
dewatering occurred while excavating the EX12 excavation. 

5.5.11. South PCS Area (Phase 1) Excavation (EX13) 

In early October 2014, Tommer encountered soil believed to contain PCS during excavation for the water 
line replacement on the north side of Mill Road. Tommer began remedial excavation EX13 on 
October 13, 2014, and the excavation was completed to an approximate depth of 5 to 6 feet bgs. 
Confirmation samples from the excavation sidewalls did not contain COCs at concentrations exceeding site 
cleanup levels. 

At the request of RH2, material excavated from the EX13 excavation was stockpiled on plastic sheeting 
next to the excavation and three samples were collected and analyzed for TPH. Field screening during 
excavation indicated that a layer of excavated soil approximately 2 inches to 4 inches thick was 
contaminated with petroleum hydrocarbons. Tommer mixed the stockpiled soil and GeoEngineers 
personnel collected stockpile samples. Analytical results of the stockpile samples indicated that TPH 
concentrations were less than the established site cleanup level. However, because of the variability of 
contaminant concentrations within the stockpile, the soil was disposed as PCS at GWRL.  

 Wood Waste Excavation 

The Port and Waste Management negotiated terms for Waste Management to accept wood waste from the 
site for future use as final cover for GWRL. To accommodate this, Waste Management dedicated a portion 
of their GWRL facility as a stockpile location to store wood waste material delivered from the site until 
needed during closure of GWRL. To meet Waste Management’s grain-size requirements for final cover 
material (soil and wood less than 2 inches in diameter), and to reduce the amount of material disposed, 
the project specifications included requirements for the contractor to process (screen and segregate) 
excavated wood waste material.   

RH2, with assistance from GeoEngineers, established five classes of excavated wood waste mixed with soil. 
Class 1 material (garbage) was hauled directly to, and disposed at, GWRL. Class 2 material (excavated 
wood waste and soil, screened finer than 2 inches in diameter) was hauled to GWRL and stockpiled for 
future use. Class 3 material (excavated large pieces of wood) was disposed at GWRL. Class 4 material 
(rocks larger than 6 inches in diameter) was crushed and reused on-site as backfill. Class 4 material (large 
concrete debris) was disposed at the Filion Inert Landfill. Class 5 material (rocks between 2 inches and 
6 inches in diameter) were reused on-site as backfill. 

Tommer began general wood waste excavation activities after removing stockpiles A through G, starting 
removal of known areas of contaminated soil and activating the dewatering system. (Portions of the 
mercury-contaminated areas located outside of the planned wood waste excavation were conducted 
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simultaneously with the wood waste excavation). The Phase 2 wood waste excavation activities generally 
were located within the northeast portion of the Phase 2 area, and progressed from east to west until the 
project budget was reached. The approximate limits of the Phase 2 wood waste excavation is shown on 
Figure 2.    

Approximately 76,302 tons of material was excavated from the Phase 2 wood waste excavation area. Of 
this, approximately 233 tons of Class 1 (garbage) material was disposed at GWRL. Approximately 
76,016 tons of other wood waste material (Class 2 through Class 5) was excavated from the site and 
processed. Of this, approximately 48,052 tons of Class 2 material was transported and stockpiled at GWRL 
for use as a final cover; approximately 42 tons of Class 3 material was disposed at GWRL; approximately 
27,711 tons of Class 4 and Class 5 rocks were reused as on-site backfill; and approximately 211 tons of 
Class 4 concrete debris was disposed at the Filion Inert Landfill. In addition, Tommer removed 
approximately 53 tons of metal debris for recycling. The Phase 2 Earthwork Summary table in “Section 5.1” 
presents a summary of wood waste excavation quantities. 

 Backfill and Site Grading 

Site excavations were backfilled with imported borrow and excavated Class 4 and 5 rock material. Backfill 
was generally placed into the excavations as soon as the results of the confirmation samples were 
available. Remedial excavation conducted in the wood waste removal area of Phase 2 (EX6, EX7, EX8, EX9 
and EX10) were generally left open until after the general wood waste excavation was conducted or 
backfilled as necessary to promote excavation stability or protect site utilities and fences. In addition to 
backfilling excavations with imported borrow, the northern portion of the site (Phase 1) was graded to direct 
surface water runoff away from Sunset Highway and the Wenatchee River and promote stormwater 
infiltration on-site.   

Imported borrow consisted of sand from two sources: (1) the GWRL facility; and (2) a borrow source owned 
by Tommer. Seven samples of proposed borrow material were collected from the GWRL facility by 
representatives of RH2, and submitted to Analytical Resources, Inc. (ARI) for analytical testing in 
accordance with the project specifications. Tommer submitted six soil samples from their proposed borrow 
source to TestAmerica for analytical testing in accordance with the project specifications. Each soil sample 
submitted for use as backfill was analyzed for the following contaminants of potential concern (COPCs): 

■ VOCs using EPA Method 8260C. 

■ SVOCs using EPA Method 8270D. 

■ Pesticides using EPA Method 8081B. 

■ Metals (As, Cr, Cu and Pb) using EPA 6010/7000 Series Methods. 

The borrow source samples did not contain metals at concentrations exceeding MTCA Method A cleanup 
levels. Pesticides and cPAHs also were not detected in the samples. Several samples contained acetone 
and methylene chloride; methylene chloride was detected in two of the samples from the GWRL source at 
concentrations exceeding the MTCA Method A cleanup level for unrestricted land use. The laboratory 
indicated in its narrative that acetone and methylene chloride are common laboratory solvents and 
contaminants. Based on consultation with the laboratory and Ecology, it was concluded that detections of 
these analytes were most likely the result laboratory contamination. On this basis, results of analytical 
testing indicated the borrow sources met the project specifications and the borrow sources were approved 
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for use. A summary of analytical test results on proposed borrow material is presented in Summary of 
Chemical Analytical Results – Imported Fill, Table 3. 

Approximately 72,243 tons of borrow (approximately 39,691 tons from GWRL and 34,552 tons from 
Tommer) were delivered to the site and used to backfill excavations and regrade portions of the site. The 
table titled Phase 2 Earthwork Summary in “Section 5.1” presents a summary of imported material 
quantities. 

6.0 SUMMARY OF CONFIRMATION SAMPLE CHEMICAL ANALYTICAL RESULTS 

Confirmation soil samples from contaminated soil excavation areas were analyzed for one or more of the 
following: HCID, GRPH, DRPH, ORPH, VOCs, SVOCs, PAHs, mercury and TCLIP-mercury. The following table 
summarizes the number of samples analyzed from each excavation. 

CONFIRMATION SOIL SAMPLE SUMMARY 

Excavation Excavation Label Number of Confirmation Samples Analyzed 

Water Line (Trench and Excavation) EX1, EX2, EX11 11 

Area 3  EX3 6 

Storm Line  EX4 4 

North Hg Area (Phase 1) EX5 6 

South PCS Area (Phase 2) EX6 8 

North Hg Area (Phase 2) EX7 19; 3 additional stockpile samples 

Middle Hg Area  EX8 5 

West Hg Area  EX9 5 

South Hg Area  EX10 6 

Area 4  EX12 11 

South PCS Area (Phase 1) EX13 4; 3 additional stockpile samples 

 
Chemical analytical results for confirmation samples are summarized in Table 1. Electronic copies of 
laboratory reports are provided in Appendix B.  

Analytical laboratory results of confirmation samples collected from the final limits of remedial excavations 
EX3 through EX10, and EX12 and EX13 indicated remaining site soil contained COCs at concentrations less 
than applicable cleanup levels. However, confirmation samples EX1-2-3 and EX1-3-3, located near the 
property line within the Water Line Extension (EX1, EX2 and EX11), contained TPH at concentrations 
exceeding the site-specific MTCA Method B cleanup level for TPH. Sample EX1-3-3 also exceeded the MTCA 
Method A cleanup level for naphthalenes. The remedial excavation was not extended further because of 
the proximity of the excavation to the property line.  

Remaining Confirmation Samples Exceeding Cleanup Levels, Figure 7 presents a site plan showing the 
locations of confirmation samples EX-1-2-3, EX1-3-3, as well as previous confirmation sample A2-W38-S-4 
(collected during Phase 1 activities), which contained analytes at concentrations exceeding applicable 
cleanup levels, which were not further excavated because of proximity to property lines.  
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7.0 GROUNDWATER MONITORING 

 Infiltration Area Water Sample 

At the request of RH2, GeoEngineers collected one grab water sample from the dewatering system at the 
outfall to the infiltration area on August 28, 2014 and submitted it to TestAmerica for analysis of total 
arsenic and total mercury using EPA 200.8 Series Methods. Arsenic was detected in the sample (Infiltration 
Pond 8/28/14) at a concentration of 0.0057 mg/L. This concentration is greater than the MTCA Method A 
groundwater cleanup level (0.005 mg/L). Mercury was not detected. Analytical results for water sampled 
from the infiltration area are provided in Summary of Chemical Analytical Results – Infiltration Pond Water 
Sample, Table 2. 

 Post-Construction Groundwater Monitoring  

GeoEngineers conducted groundwater sampling on December 2 and December 3, 2014 from site 
monitoring wells (MW-1 through MW-9, B-1, and OW-1) after Phase 2 activities had been concluded. 
Approximate locations of site monitoring wells are shown in Arsenic Detection, December 2, 2014, Figure 8. 
Depth to groundwater was measured in each well and water quality parameters were recorded while 
purging the wells using low-flow sampling techniques. Measured water quality parameters included: pH, 
specific conductivity, turbidity, dissolved oxygen (DO), temperature, and oxidation-reduction potential (ORP). 
Soluble ferrous iron also was measured in the field using a Hach IR-18C color disc kit and the 
1,10-phenanthroline testing method. Headspace vapors measured within the well and water quality 
parameters were recorded during purging activities and are presented in Summary of Field Quality 
Parameters - Groundwater, Table 4. Purge water was drummed and stored on-site pending chemical 
analytical results.   

 Groundwater Elevation Monitoring 

Groundwater depths were measured from the top of the well casing on December 2, 2014 at site 
monitoring wells MW-1 through MW-9, B-1 and OW-1. Groundwater depths ranged from about 2.75 feet 
(MW-9) to 6.30 feet (MW-2) less than the top of well casing. Groundwater depths are included in Table 4. 
Groundwater elevations calculated from depth to water measurements were inconsistent with previous 
monitoring events and calculated elevations did not provide a clear picture of groundwater flow direction 
and gradient. Construction activities might have disturbed the local groundwater regime or altered the 
groundwater monitoring wells. Therefore, groundwater flow and gradient at the site were not estimated for 
the December 2014 groundwater monitoring event.        

 Groundwater Sampling 

GeoEngineers purged and sampled monitoring wells in general compliance with standard low-flow sampling 
methodology. A portable bladder pump equipped with a disposable bladder and disposable tubing was 
used to purge and sample monitoring wells. Groundwater water quality parameters generally were 
measured at 3-minute intervals during well purging. Groundwater samples were collected when each water 
quality parameter had stabilized in conformance with the criteria presented in Appendix A or the maximum 
purge time had been achieved.     
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8.0 GROUNDWATER CHEMICAL ANALYTICAL RESULTS 

 Groundwater Chemical Analytical Results 

8.1.1. General 

Groundwater samples from monitoring wells MW-1 through MW-9, B-1, and OW-1 were submitted to 
TestAmerica for analysis of GRPH, DRPH, ORPH, BTEX, arsenic and mercury. A duplicate sample was 
collected from well MW-3. Analytical results for these samples are tabulated and compared to regulatory 
levels in Summary of Chemical Analytical Test Results – Groundwater, Table 5. TestAmerica’s laboratory 
reports are provided in Appendix B. 

8.1.2. Water Quality Parameters 

Well headspace readings were obtained from monitoring wells using a PID immediately after removing the 
well caps during groundwater sampling. A headspace reading of less than 1 part per million (ppm) was 
measured in the site monitoring wells. 

Temperature, pH, turbidity, DO, specific conductivity, and ORP were measured in the field during 
groundwater sampling. Temperatures increased about 4.37 degrees Celsius between upgradient well 
MW-8 and a downgradient well MW-4 (upgradient and downgradient wells were based on groundwater 
elevations from prior monitoring events). pH levels ranged from 6.08 in well B-1 to 7.17 at well MW-2. DO 
concentrations ranged from 0.0 mg/L at MW-3, MW-6, MW-7, MW-8, MW-9, and B-1 to 0.81 mg/L at OW-1. 
ORP values ranged from 101 millivolts at MW-8, to 352 millivolts at OW-1.  

8.1.3. Chemical Analytical Results 

Groundwater analytical results for the December 2014 event are summarized by the following: 

■ GRPH, BTEX and mercury were not detected in groundwater samples collected from site monitoring 
wells during this event. 

■ DRPH was detected at a concentration of 0.447 mg/L in the groundwater sample from monitoring well 
B-1. This concentration is less than the MTCA Method A Cleanup Level of 0.500 mg/L. DRPH was not 
detected in groundwater samples collected from the other site monitoring wells sampled during this 
monitoring event. 

■ ORPH was detected at a concentration of 0.387 mg/L in the groundwater sample from monitoring well 
MW-4. This concentration is less than the MTCA Method A Cleanup Level of 0.500 mg/L. ORPH was not 
detected in groundwater samples collected from the other site monitoring wells.  

■ Arsenic was detected in groundwater samples collected from the following monitoring wells at 
concentrations exceeding the MTCA Method A cleanup level of 5 micrograms per liter (µg/L): 

 MW-2 (7.1 µg/L); 

 MW-5 (5.2 µg/L); 

 MW-6 (5.4 µg/L); 

 MW-7 (9.3 µg/L);  

 MW-8 (6.5 µg/L); and  

 MW-9 (5.4 µg/L).   
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Arsenic also was detected in groundwater samples from wells MW-1, MW-3 and MW-4, and the duplicate 
sample, at concentrations less than the MTCA Method A cleanup level. Arsenic was not detected in 
groundwater samples collected from wells B-1 and OW-1.  

Compared to the December 3, 2013 groundwater monitoring event, arsenic concentrations in groundwater 
samples decreased for samples collected from wells MW-1, MW-3, MW-7 and MW-8; and increased in 
samples collected from wells MW-2, MW-4, MW-5, MW-6 and MW-7. Graphs of arsenic concentrations 
versus groundwater elevation for wells MW-1 through MW-9 are presented in Arsenic versus Groundwater 
Elevation, Figures 9 through 17. Note that because of possible adjustments to the top of the well casing 
for monitoring wells MW-5, MW-6 and MW-9 during construction, depth to groundwater is presented instead 
of groundwater elevations for these wells. DRPH and ORPH concentrations decreased in groundwater 
samples collected from wells B-1 and MW-3 and increased for MW-4, relative to the December 2013 
monitoring event. While field-measured DO measurements were not significantly different from previous 
sampling events, field-measured ORP values increased in each sampled well relative to previous sampling 
events. 

9.0 CONCLUSIONS AND SUMMARY 

During Phase 2 activities, approximately 6,702 tons of material containing COCs was excavated from the 
site and disposed offsite at the GWRL. Approximately 9,113 tons of stockpiled material from Phase 1 
containing COCs also were disposed offsite at the GWRL.  

Approximately 76,302 tons of material was excavated from the Phase 2 wood waste excavation area. Of 
this, approximately 48,052 tons of processed wood waste was delivered to the GWRL and stockpiled for 
future use as a final cover for the GWRL facility. Approximately 27,711 tons of gravel, cobbles and boulders 
screened from the wood waste were reused as on-site backfill. Approximately 42 tons of wood debris and 
233 tons of garbage were disposed at the GWRL.  

Approximately 211 tons of concrete debris was disposed off-site at the Filion Inert Landfill located in 
Cashmere, Washington, and approximately 53 tons of metal debris was removed for recycling.  

Approximately 74,243 tons of common borrow was imported to backfill and regrade the site.  

Field screening and confirmation soil sample results indicate soil with COC concentrations less than 
established site cleanup levels was reached for each remedial excavation with one exception. Two 
confirmation samples (EX1-2-3 and EX1-3-3) collected from the southeast side of the Water Line Excavation 
(EX1, EX2 and EX11) exceeded site cleanup levels for TPH. Sample EX1-3-3 also exceeded site cleanup 
levels for total naphthalenes. The extent of the Water Line Excavation in this area was limited by the 
property boundary to the south and east.   

One confirmation soil sample collected during Phase 1 activities (A2-W38-S-4) contained TPH at a 
concentration (4,770 mg/kg) exceeding the site-specific MTCA Method B cleanup level. This previous 
confirmation sample was collected at the Mill Road right-of-way west of EX3, which prevented further 
remedial excavation at that location.  
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Groundwater sampling was conducted on December 2 and December 3, 2014 from site monitoring wells 
after Phase 2 remedial activities were concluded. Petroleum-based COCs were either not detected or 
detected at concentrations less than MTCA Method A cleanup levels for the December 2014 groundwater 
monitoring event. In comparison, during October and December 2013 groundwater sampling events, both 
DRPH and ORPH was detected at concentrations exceeding MTCA Method A cleanup levels in wells B-1 and 
MW-3. Comparison between the December 2013 and December 2014 groundwater sampling events 
indicate that Phase 2 remedial activities might have been successful in reducing TPH concentrations at the 
site.    

Samples collected during the December 2014 groundwater monitoring event indicate groundwater exceeds 
MTCA Method A cleanup level for arsenic near monitoring wells MW-2, MW-5, MW-6, MW-7, MW-8, and 
MW-9. Groundwater well locations and cleanup level exceedances are presented in Figure 8. The highest 
detected arsenic concentration was 9.3 µg/L (MW-7). In comparison, groundwater sampling conducted in 
December 2013 detected arsenic concentrations greater than MTCA Method A cleanup level in monitoring 
wells MW-2, MW-3, MW-7 and MW-8 with a highest detected concentration level of 17 µg/L (MW-7).  

The presence of remaining PCS along the eastern property boundary within the Water Line Excavation in 
Parcel 200, and remaining PCS near Phase 1 confirmation sample A2-W38-S-4 in Parcel 550, will require 
a restrictive covenant for those affected parcels until such time remedial excavations can be extended into 
adjacent properties and remaining contaminated soil can be excavated and properly disposed of offsite. 
Additionally, site-wide arsenic-contaminated groundwater will require a restrictive covenant.  
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INFILTRATION POND 8/28/14
8/28/2014

Water

Method Analyte MTCA Method A GW CUL2 

(mg/L)
Units

Arsenic 0.005 mg/L 0.0057 

Mercury 0.002 mg/L  0.0002 U

Notes:
1Chemical analyses conducted by TestAmerica Laboratories, Inc. located in Spokane Valley, Washington.
2Washington State, Model Toxics Control Act (MTCA) Method A cleanup levels for groundwater.
3Metals analyzed using EPA 200 Series Methods.
Red bolding and outline indicates the detected concentration of an analyte was greater than the cleanup level.

U indicates analyte not detected at a concentration greater than listed reporting limit.

mg/L = milligrams per liter

Table 2
Summary of Chemical Analytical Results - Infiltration Pond Water Sample1

Former Cashmere Mill Site
Cashmere, Washington

Metals3

Sample ID
Sample Date

Matrix
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Northside2 Southside2 WM-1 WM-2 WM-3 WM-4 WM-5 WM-6 WM-7
EASTSIDE EASTSIDE WESTSIDE WESTSIDE NORTHSIDE SOUTHSIDE WM-1 WM-2 WM-3 WM-4 WM-5 WM-6 WM-7

7/11/2014 7/31/2014 7/11/2014 7/31/2014 7/31/2014 7/31/2014 4/22/2014 4/22/2014 4/22/2014 4/22/2014 4/22/2014 4/22/2014 4/22/2014

Method Analyte MTCA Soil CUL3 Units

Arsenic 20 mg/kg 3.76 3.36 3.58 3.92 4.19 3.22 3.2 1.7 2.5 2.1 3.0 5.3 2.2 

Chromium 2,000 mg/kg 12.4 13.4 12.3 14.8 15.1 14.1 8.4 8.8 14.4 11.6 16.8 12.6 9.5 

Copper NE mg/kg 16.1 17.9 24.2 19.1 19.1 18.2 9.0 10.1 13.0 12.0 15.8 11.9 10.4 

Lead 250 mg/kg 4.17 3.07 4.04 3.06 3.15 3.98 4.3 3.5 5.7 4.0 5.9 6.4 3.7 

4,4'-DDD NE mg/kg 0.0018 U 0.0018 U 0.0018 U 0.0018 U 0.0018 U 0.0018 U 0.0010 U 0.00094 U 0.00095 U 0.00095 U 0.00096 U 0.00099 U 0.00094 U

4,4'-DDE NE mg/kg 0.0018 U 0.0018 U 0.0018 U 0.0018 U 0.0018 U 0.0018 U 0.0010 U 0.00094 U 0.00095 U 0.00095 U 0.00096 U 0.00099 U 0.00094 U

4,4'-DDT 3 mg/kg 0.0018 U 0.0018 U 0.0018 U 0.0018 U 0.0018 U 0.0018 U 0.0010 U 0.00094 U 0.00095 U 0.00095 U 0.00096 U 0.00099 U 0.00094 U

Aldrin NE mg/kg 0.0018 U 0.0018 U 0.0018 U 0.0018 U 0.0018 U 0.0018 U 0.00050 U 0.00047 U 0.00048 U 0.00048 U 0.00048 U 0.00049 U 0.00047 U

Alpha-BHC NE mg/kg 0.0021 U 0.0021 U 0.0021 U 0.0021 U 0.0021 U 0.0021 U 0.00050 U 0.00047 U 0.00048 U 0.00048 U 0.00048 U 0.00049 U 0.00047 U

alpha-Chlordane (cis) NE mg/kg 0.0018 U 0.0018 U 0.0018 U 0.0018 U 0.0018 U 0.0018 U 0.00050 U 0.00047 U 0.00048 U 0.00048 U 0.00048 U 0.00049 U 0.00047 U

beta or gamma-Chlordane (trans) NE mg/kg 0.0018 U 0.0018 U 0.0018 U 0.0018 U 0.0018 U 0.0018 U 0.00050 U 0.00047 U 0.00048 U 0.00048 U 0.00048 U 0.00049 U 0.00047 U

Beta-BHC NE mg/kg 0.0018 U 0.0018 U 0.0018 U 0.0018 U 0.0018 U 0.0018 U 0.00050 U 0.00047 U 0.00048 U 0.00048 U 0.00048 U 0.00049 U 0.00047 U

Chlordane (Total) NE mg/kg 0.018 U 0.018 U 0.018 U 0.018 U 0.018 U 0.018 U -- -- -- -- -- -- --

Delta-BHC NE mg/kg 0.0018 U 0.0018 U 0.0018 U 0.0018 U 0.0018 U 0.0018 U 0.00050 U 0.00047 U 0.00048 U 0.00048 U 0.00048 U 0.00049 U 0.00047 U

Dieldrin NE mg/kg 0.0018 U 0.0018 U 0.0018 U 0.0018 U 0.0018 U 0.0018 U 0.0010 U 0.00094 U 0.00095 U 0.00095 U 0.00096 U 0.00099 U 0.00094 U

Endosulfan I NE mg/kg 0.0018 U 0.0018 U 0.0018 U 0.0018 U 0.0018 U 0.0018 U 0.00050 U 0.00047 U 0.00048 U 0.00048 U 0.00048 U 0.00049 U 0.00047 U

Endosulfan II NE mg/kg 0.0018 U 0.0018 U 0.0018 U 0.0018 U 0.0018 U 0.0018 U 0.0010 U 0.00094 U 0.00095 U 0.00095 U 0.00096 U 0.00099 U 0.00094 U

Endosulfan Sulfate NE mg/kg 0.0018 U 0.0018 U 0.0018 U 0.0018 U 0.0018 U 0.0018 U 0.0010 U 0.00094 U 0.00095 U 0.00095 U 0.00096 U 0.00099 U 0.00094 U

Endrin NE mg/kg 0.0018 U 0.0018 U 0.0018 U 0.0018 U 0.0018 U 0.0018 U 0.0010 U 0.00094 U 0.00095 U 0.00095 U 0.00096 U 0.00099 U 0.00094 U

Endrin Aldehyde NE mg/kg 0.0018 U 0.0018 U 0.0018 U 0.0018 U 0.0018 U 0.0018 U 0.0010 U 0.00094 U 0.00095 U 0.00095 U 0.00096 U 0.00099 U 0.00094 U

Endrin Ketone NE mg/kg 0.0018 U 0.0018 U 0.0018 U 0.0018 U 0.0018 U 0.0018 U 0.0010 U 0.00094 U 0.00095 U 0.00095 U 0.00096 U 0.00099 U 0.00094 U

Heptachlor NE mg/kg 0.0021 U 0.0021 U 0.0021 U 0.0021 U 0.0021 U 0.0021 U 0.00050 U 0.00047 U 0.00048 U 0.00048 U 0.00048 U 0.00049 U 0.00047 U

Heptachlor Epoxide NE mg/kg 0.0018 U 0.0018 U 0.0018 U 0.0018 U 0.0018 U 0.0018 U 0.0010 U 0.00094 U 0.00095 U 0.00095 U 0.00096 U 0.00099 U 0.00094 U

Lindane (Gamma-BHC) NE mg/kg 0.0018 U 0.0018 U 0.0018 U 0.0018 U 0.0018 U 0.0018 U 0.00050 U 0.00047 U 0.00048 U 0.00048 U 0.00048 U 0.00049 U 0.00047 U

Methoxychlor NE mg/kg 0.0035 U 0.0035 U 0.0035 U 0.0035 U 0.0035 U 0.0035 U 0.0050 U 0.0047 U 0.0048 U 0.0048 U 0.0048 U 0.0049 U 0.0047 U

Toxaphene NE mg/kg 0.070 U 0.071 U 0.070 U 0.070 U 0.071 U 0.071 U 0.025 U 0.023 U 0.024 U 0.024 U 0.024 U 0.025 U 0.023 U

VOCs6 Methylene Chloride 0.02 mg/kg 0.0206 0.005828 U 0.0203 0.005698 U 0.005778 U 0.0155 J 0.0020 U 0.0023 0.0030 0.0026 0.0021 U 0.0021 0.0029 

Acetone NE mg/kg 3.09 U 0.589 J 3.05 U 0.833 J 0.769 J 1.33 J 0.710 U 0.710 U 0.670 U 0.670 U 0.760 U 0.640 U 0.590 U

Dibromochloromethane NE mg/kg 0.103 U 0.112 U 0.102 U 0.0131 J 0.0139 J 0.115 U 0.0010 U 0.0010 U 0.0010 U 0.0010 U 0.0010 U 0.0009 U 0.0010 U

Isopropylbenzene (Cumene) NE mg/kg 0.103 U 0.112 U 0.102 U 0.0219 J 0.111 U 0.115 U 0.0010 U 0.0010 U 0.0010 U 0.0010 U 0.0010 U 0.0009 U 0.0010 U

Sample Date

Metals4

Cashmere, Washington

Pesticides5

Sample ID

Table 3
Summary of Chemical Analytical Results - Cashmere Imported Fill1

Former Cashmere Mill Site

Location Eastside2 Westside2
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Northside2 Southside2 WM-1 WM-2 WM-3 WM-4 WM-5 WM-6 WM-7
EASTSIDE EASTSIDE WESTSIDE WESTSIDE NORTHSIDE SOUTHSIDE WM-1 WM-2 WM-3 WM-4 WM-5 WM-6 WM-7

7/11/2014 7/31/2014 7/11/2014 7/31/2014 7/31/2014 7/31/2014 4/22/2014 4/22/2014 4/22/2014 4/22/2014 4/22/2014 4/22/2014 4/22/2014

Method Analyte MTCA Soil CUL3 Units

Sample Date
Sample ID

Location Eastside2 Westside2

Naphthalene 5 mg/kg 0.31 U 0.35 U 0.30 U 0.35 U 0.35 U 0.35 U 0.019 U 0.019 U 0.020 U 0.019 U 0.020 U 0.015 J 0.019 U

Phenanthrene NE mg/kg 0.31 U 0.35 U 0.30 U 0.35 U 0.35 U 0.35 U 0.019 U 0.019 U 0.020 U 0.019 U 0.020 U 0.027 0.019 U

Notes:
1Chemical analyses (Eastside, Westside, Northside, and Southside samples) conducted by TestAmerica Laboratories, Inc. located in Spokane Valley, Washington.
2Chemical analyses (WM Samples) conducted by Analytical Resources, Inc. located in Tukwila, Washington.
3Washington State, Model Toxics Control Act (MTCA) Method A cleanup levels for soil
4Metals were analyzed using EPA 6010/7000 Series Methods.
5Pesticides were analyzed using EPA 8081B Method.
6Volatile organic compounds (VOCs) were analyzed using EPA 8260C Method.  Only VOCs with detections are listed in table.  Refer to analytical report for the full list of VOCs.
7Semi-volatile organic compounds (SVOCs) were analyzed using 8270D Method. Only SVOCs with detections are listed in table.  Refer to analytical report for the full list or SVOCs.
8Analyte was not detected at concentration greater than listed detection limit. 

 U indicates analyte not detected at a concentration greater than listed reporting limit.

 J indicates result is qualified as estimated.  Refer to applicable Data Validation Report in Appendix B for details.
 Bolding indicates the detected concentration is greater than the reporting limit.

Red bolding and outline indicates the detected concentration of an analyte was greater than the cleanup level.

mg/kg = milligrams per kilogram; NE = not established

"-" = not tested 

SVOCs7
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Depth to Specific Dissolved Well Headspace
Sample Date Water1 Conductivity Turbidity Oxygen Temperature ORP PID Readings3

Number Sampled (feet) pH (mS/cm) (NTU) (mg/L) (ºC) (mV) (mg/L) (ppm)
MW-1 10/28/13 6.83 7.00 0.5453 3.780 0.02 16.53 -47 0.0 10.2

12/03/13 6.41 6.71 0.4773 4.726 0.03 12.69 -43 0.8 0.0

12/02/14 5.05 6.88 0.4629 4.570 0.01 11.24 221 NA 0.0

MW-2 10/28/13 5.90 7.12 0.6500 9.270 0.02 17.95 -81 0.0 0.0

12/03/13 5.70 6.94 0.5757 14.78 0.05 13.70 -88 1.0 0.0

12/03/14 6.30 7.17 0.8595 57.85 0.07 14.18 167 NT 0.0

MW-3 10/28/13 7.36 6.13 0.9500 5.580 0.01 16.47 -86 0.0 0.0

12/03/13 7.23 5.88 0.8568 3.874 0.01 14.00 -65 1.5 0.0

12/03/14 6.09 6.57 0.5091 21.02 0.00 14.00 87 NA 0.0

MW-4 10/28/13 4.83 7.08 0.5580 2.480 0.02 16.61 -107 0.0 0.0

12/03/13 4.72 6.90 0.5016 1.694 0.03 11.81 -85 1.0 0.0

12/02/14 4.50 7.05 0.4885 2.136 0.01 15.11 169 NT 0.1

MW-5 10/28/13 2.67 7.04 0.5700 0.6800 0.03 15.73 -83 0.0 0.0

12/03/13 2.57 6.85 0.5323 0.9694 0.04 10.81 -70 0.7 0.0

12/02/14 5.15 7.10 0.5063 9.670 0.01 13.68 184 NA 0.0

MW-6 10/28/13 2.55 7.12 0.5700 8.770 0.00 16.75 -125 0.0 0.0

12/03/13 2.47 6.88 0.5142 5.203 0.03 13.37 -54 1.0 115

12/02/14 5.08 7.16 0.5286 20.63 0.00 12.30 200 NA 0.0

MW-7 10/28/13 3.10 6.95 0.4800 3.910 0.98 14.67 -16 0.0 0.0

12/03/13 3.03 6.76 0.4434 0.1150 0.00 10.13 -44 1.2 0.0

12/03/14 4.05 6.95 0.4647 28.52 0.00 11.66 161 NA 0.0

MW-8 10/28/13 3.87 6.73 0.3360 4.220 0.00 12.35 -123 0.0 0.0

12/03/13 3.87 6.44 0.3847 5.165 0.02 10.80 -110 1.7 0.0

12/03/14 4.00 6.91 0.3380 2.184 0.00 10.74 101 NA 0.0

MW-9 12/20/13 -- 7.12 0.5500 0.00 0.20 11.69 114 NA NA

12/03/14 2.75 7.15 0.3318 1.875 0.00 12.37 301 NA 0.0

Table 4
Summary of Field Quality Parameters - Groundwater

Former Cashmere Mill Site 
Cashmere, Washington

Soluble 
Ferrous Iron2 
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Depth to Specific Dissolved Well Headspace
Sample Date Water1 Conductivity Turbidity Oxygen Temperature ORP PID Readings3

Number Sampled (feet) pH (mS/cm) (NTU) (mg/L) (ºC) (mV) (mg/L) (ppm)

Soluble 
Ferrous Iron2 

B-1 10/28/134 6.26 6.10 0.7000 1884 0.03 18.13 -75 0.0 0.0

12/03/13 6.34 5.92 0.8623 40.81 0.07 15.62 -52 0.8 17.6

12/03/14 4.49 6.08 0.4495 43.93 0.00 15.66 129 NA 0.0
OW-1 12/04/13 4.45 6.84 0.4884 7.057 0.06 13.43 5 0.0 0.0

12/03/14 4.49 7.14 0.4650 1.503 0.81 14.12 352 NA 0.0

Notes:
1Depth to water measurements referenced to the top of the PVC casing.
2Soluble ferrous iron was measured in the field using a Hach IR-18C color disc test kit and the 1,10 phenanthroline testing method.
3Well headspace reading measured using a MiniRae2000 Photo-ionization detector (PID).
4Water level within B-1 did not stabilize, well pumped dry during initial purging.  Well allowed to recharge before collecting groundwater sample.
 mS/cm = millisiemens per centimeter; NTU = nephelometric turbidity units; mg/L = milligrams per liter; mV =  millivolts; ppm = parts per million; NA = Not Analyzed; "-" = Not Measured
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Table 5
Summary of Chemical Analytical Test Results1 – Groundwater

Former Cashmere Mill Site
Cashmere, Washington

Ethyl- Xylenes 

Sample Date GRPH2 DRPH3 ORPH4 Benzene5 Toluene5 benzene5 o-Xylene5 m,p-Xylenes5 (total)5 Arsenic6 Mercury7

Location ID Sampled (µg/L) (mg/L) (mg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (mg/L) (µg/L)
MW-1 12/02/14 <100 <0.234 <0.390 <0.200 <0.500 <0.500 <0.500 <0.500 <1.50 0.0024 <0.200

MW-2 12/03/14 <100 <0.232 <0.386 <0.200 <0.500 <0.500 <0.500 <0.500 <1.50 0.0071 <0.200

MW-3 12/03/14 <100 <0.229 <0.382 <0.200 <0.500 <0.500 <0.500 <0.500 <1.50 0.0022 <0.200

MW-4 12/02/14 <100 <0.232 0.387 <0.200 <0.500 <0.500 <0.500 <0.500 <1.50 0.0044 <0.200

MW-5 12/02/14 <100 <0.238 <0.397 <0.200 <0.500 <0.500 <0.500 <0.500 <1.50 0.0052 <0.200

MW-6 12/02/14 <100 <0.237 <0.396 <0.200 <0.500 <0.500 <0.500 <0.500 <1.50 0.0054 <0.200

MW-7 12/03/14 <100 <0.231 <0.385 <0.200 <0.500 <0.500 <0.500 <0.500 <1.50 0.0093 <0.200

MW-8 12/03/14 <100 <0.238 <0.397 <0.200 <0.500 <0.500 <0.500 <0.500 <1.50 0.0065 <0.200

MW-9 12/03/14 <100 <0.223 <0.388 <0.200 <0.500 <0.500 <0.500 <0.500 <1.50 0.0054 <0.200

B-1 12/03/14 <100 0.447 <0.386 <0.200 <0.500 <0.500 <0.500 <0.500 <1.50 <0.010 <0.200

OW-1 12/03/14 <100 <0.231 <0.385 <0.200 <0.500 <0.500 <0.500 <0.500 <1.50 <0.0010 <0.200

MW-Dup 12/03/14 <100 <0.231 <0.385 <0.200 <0.500 <0.500 <0.500 <0.500 <1.50 0.0020 <0.200

1,000/8008 0.500 0.500 5 1,000 700 0.005 2
 

Notes:   
1Chemical analyses completed by TestAmerica Laboratories, Inc. located in Spokane Valley, Washington.
2GRPH = Gasoline-range petroleum hydrocarbons analyzed by Northwest Method NWTPH-Gx.
3DRPH = Diesel-range petroleum hydrocarbons analyzed by Northwest Method NWTPH-Dx.
4ORPH = Oil-range petroleum hydrocarbons analyzed by Northwest Method NWTPH-Dx.
5Benzene, toluene, ethylbenzene, and xylenes analyzed by EPA 8260C.
6Arsenic analyzed by EPA 200.8
7Mercury analyzed by EPA 200 Series Methods
8Cleanup level is 1,000 µg/L; 800 µg/L when benzene is detected.
9Cleanup level for total xylenes (o-xylene and m,p-xylene) is 1,000 µg/L.
Red bolding and outline indicates the detected concentration of an analyte was greater than the cleanup level.
mg/L = milligrams per liter; µg/L = micrograms per liter; MTCA = Model Toxics Control Act

MTCA Method A Cleanup Levels 1,0009
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APPENDIX A 
FIELD PROCEDURES 

General Soil Sampling Procedures  

Samples were obtained using disposable nitrile gloves which were discarded after each use. Samples were 
placed in 4-ounce, laboratory-supplied sample containers. Sample containers were filled to minimize 
headspace and labeled with a unique identification. Confirmation samples analyzed for VOCs were obtained 
using EPA Method 5035 sampling procedures. Samples were temporarily stored in a cool environment 
(refrigerator or iced cooler) prior to transfer to TestAmerica’s Spokane Valley, Washington laboratory for 
analysis. Chain-of-custody protocols were followed. 

Confirmation Sampling 

Discrete confirmation grab samples were obtained from remedial excavations at a rate of one sample per 
about 50 linear feet of excavation sidewall. Smaller remedial excavations were sampled on sidewalls. 
Where applicable, samples were collected from the bucket of the excavator. When entering the excavations 
was safe, samples were obtained by removing about 6 inches of soil from the sample locations and 
collecting the sample from the underlying, undisturbed soil. Confirmation samples were placed in 
laboratory-supplied sample containers. Samples obtained for VOC analysis were collected using EPA 
Method 5035 sampling protocols. Confirmation sample locations were logged using a hand-held GPS unit. 

Field Screening of Soil Samples 

A GeoEngineers representative performed field screening of soil samples obtained from areas where 
petroleum-contaminated soil was observed during excavation activities. Field screening results are used as 
a general guideline to delineate depths with possible petroleum-related contamination. The screening 
methods used include: (1) visual screening; (2) water sheen screening; and (3) headspace vapor screening 
using a MiniRae PID calibrated to isobutylene. 

Visual screening consists of inspecting the soil for stains indicative of petroleum-related contamination. 
Visual screening is generally more effective when contamination is related to heavy petroleum 
hydrocarbons such as motor oil, or when hydrocarbon concentrations are high. Water sheen screening is a 
more sensitive method that has been effective in evaluating whether contaminant concentrations are less 
than regulatory cleanup guidelines.  

Water sheen screening involves placing soil in water and observing the water surface for signs of sheen. 
Sheen screening may detect both volatile and nonvolatile petroleum hydrocarbons. Sheen classifications 
are as follows: 

No Sheen  No visible sheen on water surface. 

Slight Sheen Light, colorless, dull sheen; spread is irregular, not rapid; sheen dissipates rapidly.  
Natural organic matter in the soil may produce a slight sheen. 

Moderate Sheen  Light to heavy sheen; may have some color/iridescence; spread is irregular to flowing, may 
be rapid; few remaining areas of no sheen on water surface. 

Heavy Sheen Heavy sheen with color/iridescence; spread is rapid; entire water surface may be covered 
with sheen. 
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Headspace vapor screening involved placing a soil sample in a plastic sample bag. Air was captured in the 
bag, and the bag was shaken to expose the soil to the air trapped in the bag. Headspace vapor screening 
targeted volatile petroleum hydrocarbon compounds. In this application, the PID measured concentration 
of organic vapors ionizable by a 10.6 electron volt (ev) lamp in the range between 1.0 and 2,000 ppm, with 
a resolution of +/- 2 ppm. 

Field screening results are site-specific. The effectiveness of field screening results will vary with 
temperature, moisture content, organic content, soil type and type and age of contaminant. The presence 
or absence of a sheen or headspace vapors does not necessarily indicate the presence or absence of 
petroleum hydrocarbons. 

Monitoring Headspace Vapor Measurements 

Headspace vapor measurement involved placing the tip of the PID into the headspace of the monitoring 
well and covering the top of the monitoring well to prevent the exchange of ambient air with air in the 
monitoring well. Headspace vapor measurements targeted volatile petroleum hydrocarbon compounds. In 
this application, the PID measured concentration of organic vapors ionizable by a 10.6 ev lamp in the range 
between 1.0 and 2,000 ppm, with a resolution of ±2 ppm.   

Groundwater Elevations Depth to Groundwater 

Depths to groundwater were measured using a Solinst Model 101 Water Level Meter (Solinst) in monitoring 
wells MW-1 through MW-9, B-1 and OW-1 and referenced to the north side of the surveyed top of casing in 
each well. The Solinst was decontaminated between wells using a LiquiNox® solution wash, followed by a 
distilled water rinse prior to use in each well.   

Low-Flow/Low-Stress Sampling Procedures 

Groundwater sampling was performed consistent with the EPA’s low-flow/low-stress groundwater sampling 
procedure (EPA, 2010a). A bladder pump and disposable polyethylene tubing were used for purging and 
sampling activities. During purging activities, water quality parameters, including pH, conductivity, 
temperature, turbidity, ORP and DO, were measured using a Troll 9500 multi-parameter meter equipped 
with a flow-through cell; measurements were recorded approximately every 3 minutes. The meter 
calibration was verified at the beginning of each work day consistent with manufacturer recommendations 
prior to purging and sampling activities.    

Groundwater samples were generally collected after (1) water quality parameters had stabilized or (2) a 
maximum purge time of 60 minutes was achieved. During purging and sampling, drawdown was not 
allowed to exceed 500 milliliters per minute. Water quality parameter stabilization criteria included the 
following: 

■ Turbidity:  ±10 percent for values greater than 5 nephelometric turbidity units (NTU); 

■ DO: ±10 percent for values greater than 0.5 mg/L; 

■ Conductivity: ±3 percent; 

■ pH: ±0.1 unit; 

■ Temperature: ±3 percent; and 
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■ ORP: ±10 millivolts. 

After groundwater quality stabilization criteria were reached, the pump’s discharge tubing was 
disconnected from the flow-through cell and groundwater samples were collected for analysis. 

Field water quality measurements and depth-to-water measurements were recorded on a Well Purging – 
Field Water Quality Measurement Form. The groundwater samples were transferred in the field to 
laboratory-prepared sample containers and kept on ice during transport to the testing laboratory. Chain-of-
custody procedures were observed from the time of sample collection to delivery to the testing laboratory.   

Handling of Investigation-Derived Waste 

IDW, mainly purge water, was placed in a U.S. Department of Transportation (DOT) approved 55-gallon 
drum. The drum was labeled with GeoEngineers’ contact information, the general contents of the drum, 
and the date. IDW generated during the December 2014 groundwater monitoring event was placed in a 
drum on site. 

Laboratory Analytical Plan  

Groundwater samples were analyzed using the following methods:   

■ GRPH using Method NWTPH-Gx; 

■ DRPH and ORPH using Method NWTPH-Dx; 

■ BTEX using EPA Method 8260C; 

■ Arsenic using EPA Method 200.8; and 

■ Mercury using EPA Method 245.1. 
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Data Validation Report 

523 East Second Avenue, Spokane, Washington  99202, Telephone:  509.363.3125, Fax:  509.363.3126 www.geoengineers.com 

Project: Port of Chelan County – Cashmere Mill Construction Phase Services 
2014 Excavation Soil Samples  

GEI File No: 18593-001-04 

Date: October 26, 2014 

This report documents the results of a United States EPA-defined Stage 2A data validation (EPA Document 
540-R-08-005; EPA, 2009) of analytical data from the analyses of soil samples collected as part of the 
2014 Excavation sampling event, and the associated laboratory and field quality control samples. The 
samples were obtained from the Former Cashmere Mill Site located in the general vicinity of Mill Road and 
Sunset Highway, about 100 feet south of the Wenatchee River and along the north bank of Brender Creek 
in Cashmere, Washington.   

OBJECTIVE AND QUALITY CONTROL ELEMENTS 

GeoEngineers completed the data validation consistent with the EPA Contract Laboratory Program National 
Functional Guidelines for Superfund Organic Methods Data Review (EPA, 2008) and Inorganic Superfund 
Data Review (EPA, 2010b) (National Functional Guidelines) to determine if the laboratory analytical results 
meet the project objectives and are usable for their intended purpose. Data usability was assessed by 
determining if: 

■ The samples were analyzed using well-defined and acceptable methods that provide reporting limits 
less than applicable regulatory criteria; 

■ The precision and accuracy of the data are well-defined and sufficient to provide defensible data; and 

■ The quality assurance/quality control (QA/QC) procedures utilized by the laboratory meet acceptable 
industry practices and standards. 

In accordance with Quality Assurance Project Plan (GeoEngineers, 2013b), the data validation included 
review of the following QC elements: 

■ Data package completeness 

■ Chain-of-custody documentation 

■ Holding times and sample preservation 

■ Surrogate recoveries 

■ Method blanks 

■ Matrix spikes/matrix spike duplicates 

■ Laboratory control samples/laboratory control sample duplicates 

■ Laboratory duplicates 
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■ Miscellaneous 

VALIDATED SAMPLE DELIVERY GROUPS 

This data validation included review of the sample delivery groups (SDGs) listed below in Table 1.  

TABLE 1: SUMMARY OF VALIDATED SAMPLE DELIVERY GROUPS 

Laboratory SDG Samples Validated 

SXG0111 EX1-1-2, EX1-2-3, EX1-3-3, EX1-4-3, EX1-5-3, EX2-1-3, EX3-1-4 

SXG0129 EX3-2-4, EX3-3-4, EX3-4-4, EX3-5-5 

SXG0146 EX3-6-4, EX4-1-6, EX4-2-6, EX4-3-6, EX4-4-6 

SXG0152 EX5-1-8, EX5-2-8, EX5-3-8, EX5-4-8, EX5-7-8, EX5-8-8 

SXG0169 EX6-1-3, EX6-2-3, EX6-3-3, EX6-4-3, EX6-5-3, EX6-6-3 

SXG0172 EX7-1-2, EX7-2-2, EX7-3-2, EX7-4-2, EX8-1-5, EX8-2-5, EX8-3-5, EX8-4-5, EX9-1-4, EX9-2-4, 
EX9-3-4, EX9-4-4, EX9-5-4, EX10-1-2, EX10-2-6, EX10-3-6, EX10-4-6, EX10-5-6, EX10-6-6 

SXH0001 EX6-9-3, EX6-10-3, EX7-6-2, EX7-7-3, EX7-8-2, EX7-9-3, EX7-10-2, EX7-11-3, EX7-12-2, 
EX7-13-3, EX8-6-4 

SXH0053 EX7-14-2, EX7-15-3, EX7-16-2, EX7-17-3 

SXH0188 EX7-18-3.5, EX7-19-3, EX7-20-2, EX7-SP-1, EX7-SP-2, EX7-SP-3 

SXH0199 EX11-1-6, EX11-2-10, EX11-3-4, EX11-4-3, EX11-5-3.25, Infiltration Pond 8/28/14 

SXI0031 EX12-1-2.5, EX12-2-3, EX12-3-2, EX12-4-3, EX12-5-3, EX12-6-8, EX12-7-6 

SXI0084 EX12-8-3, EX12-9-3, EX12-10-7, EX12-11-3 

SXJ0095 EX13-1-3, EX13-2-3, EX13-3-3, EX13-4-3, EX13-SP-1, EX13-SP-2, EX13-SP-3 

CHEMICAL ANALYSIS PERFORMED 

TestAmerica, located in Spokane, Washington, performed laboratory analysis on the soil samples using one 
or more of the following methods: 

■ HCID (NWTPH-HCID) using Method NWTPH-HCID; 

■ GRPH (NWTPH-Gx) using Method NWTPH-Gx; 

■ Petroleum Hydrocarbons (NWTPH-Dx) using Method NWTPH-Dx; 

■ VOCs using Method SW8260C; 

■ SVOCs using Method SW8270D; 

■ PAHs using Method SW8270D-SIM; 

■ Total Mercury using Method EPA7471A, EPA7471B, or EPA245.1;  

■ Total Arsenic using Method EPA200.8; and  

■ TCLP using Method EPA7471. 
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DATA VALIDATION SUMMARY 

The results for each of the QC elements are summarized below.   

Data Package Completeness 

TestAmerica provided required deliverables for the data validation according to the National Functional 
Guidelines. The laboratory followed adequate corrective action processes and identified anomalies were 
discussed in the relevant laboratory case narrative. 

Chain-of-Custody Documentation 

Chain-of-custody forms were provided with the laboratory analytical reports. The chain-of-custody forms 
were accurate and complete when submitted to the laboratory. 

Holding Times and Sample Preservation 

The sample holding time is defined as the time that elapses between sample collection and sample 
analysis. Maximum holding time criteria exist for each analysis to help ensure that the analyte 
concentrations found at the time of analysis reflect the concentration present at the time of sample 
collection. Established holding times were met for analyses. The sample coolers arrived at the laboratory 
within the appropriate temperatures of between 2 and 6 degrees Celsius, with the following exceptions: 

SDG SXG0129: The sample cooler temperature recorded at the laboratory was 8.9 degrees Celsius. It was 
determined through professional judgment that since the samples were received by the laboratory within 
24 hours after the samples were collected, this temperature should not affect the sample analytical results. 

SDG SXG0172: The sample cooler temperature recorded at the laboratory was 7.3 degrees Celsius. It was 
determined through professional judgment that since the samples were received by the laboratory within 
24 hours after the samples were collected, this temperature should not affect the sample analytical results. 

SDG SXH0053: The sample cooler temperature recorded at the laboratory was 14.8 degrees Celsius. It was 
determined through professional judgment that since the samples were received by the laboratory within 
24 hours after the samples were collected, this temperature should not affect the sample analytical results. 

SDG SXH0199: The sample cooler temperature recorded at the laboratory was 9.1 degrees Celsius. It was 
determined through professional judgment that since the samples were received by the laboratory within 
24 hours after the samples were collected, this temperature should not affect the sample analytical results. 

SDG SXI0031: The sample cooler temperature recorded at the laboratory was 9.8 degrees Celsius. It was 
determined through professional judgment that since the samples were received by the laboratory the 
same day they were collected, this temperature should not affect the sample analytical results. 

SDG SXI0084: The sample cooler temperature recorded at the laboratory was 19.1 degrees Celsius. It was 
determined through professional judgment that since the samples were received by the laboratory the 
same day they were collected, this temperature should not affect the sample analytical results. 
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Surrogate Recoveries 

A surrogate compound is a compound that is chemically similar to the organic analytes of interest, but 
unlikely to be found in any environmental sample. Surrogates are used for organic analyses and are added 
to samples, standards, and blanks to serve as an accuracy and specificity check of each analysis. The 
surrogates are added to the samples at a known concentration and percent recoveries are calculated 
following analysis. Surrogate percent recoveries for field samples were within the laboratory control limits, 
with the following exceptions: 

SDG SXG0111: (NWTPH-Gx) The percent recovery for surrogate 4-bromofluorobenzene was greater than 
the control limits in Samples EX1-2-3 and EX1-3-3. The positive results for gasoline-range hydrocarbons 
were qualified as estimated (J) in these samples. 

(NWTPH-Dx) The percent recovery for surrogate o-terphenyl was greater than the control limits in 
Sample EX1-2-3. The sample required dilution (100X). The surrogates are added to the sample when it is 
extracted. If the sample is diluted 10X or more, accurate recovery of the surrogates is often not possible 
because it is also diluted below the linear calibration range of the instrument. No action was required for 
this outlier. 

(VOCs) The percent recovery for surrogate 4-bromofluorobenzene was greater than the control limits in 
Sample EX1-3-3; however, the sample was spiked with three additional surrogates, all within their 
respective control limits. No action was required for this outlier. 

(SVOCs) The percent recoveries for surrogates nitrobenzene-d5 and terphenyl-d14 were greater than the 
control limits in Sample EX1-3-3. The positive results for 1-methylnaphthalene, 2-methylnaphthalene, and 
naphthalene were qualified as estimated (J) in this sample. 

Additionally, the percent recovery for surrogate 2-fluorophenol was greater than the control limits in 
Sample EX1-3-3; however, the sample was spiked with a total of three acidic surrogates. In this case, there 
were at least two other surrogates that exhibited percent recovery values that were within their respective 
control limits. No action was required for this outlier. 

The percent recoveries for surrogates nitrobenzene-d5 and terphenyl-d14 were greater than the control 
limits in Sample EX2-1-3. There were no positive results in this sample; therefore, no action was required 
for this outlier. 

SDG SXG0152: (NWTPH-Gx) The percent recovery for surrogate 4-bromofluorobenzene was greater than 
the control limits in Sample EX5-4-8. The positive result for gasoline-range hydrocarbons was qualified as 
estimated (J) in this sample. 

(VOCs) The percent recovery for surrogate 4-bromofluorobenzene was greater than the control limits in 
Sample EX5-4-8; however, the sample was spiked with three additional surrogates, all within their 
respective control limits. No action was required for this outlier. 

SDG SXG0169: (NWTPH-Dx) The percent recovery for surrogate n-triacontane-d62 was greater than the 
control limits in Sample EX6-2-3. The positive results for diesel- and heavy oil-range hydrocarbons were 
qualified as estimated (J) in this sample. 
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Additionally, the percent recovery for surrogate n-triacontane-d62 was not recoverable in Sample EX6-6-3. 
The sample required dilution (50X). The surrogates are added to the sample when it is extracted. If the 
sample is diluted 10X or more, recovery of the surrogates is often not possible because it is also diluted 
below the linear calibration range of the instrument. No action was required for this outlier. 

(SVOCs) The percent recovery for surrogate 2-fluorobiphenyl was greater than the control limits in 
Sample EX6-6-3; however, the sample was spiked with a total of three base-neutral surrogates. In this case, 
there were at least two other surrogates that exhibited percent recovery values that were within their 
respective control limits. No action was required for this outlier. 

SDG SXH0199: (NWTPH-Dx) The percent recoveries for surrogates o-terphenyl and n-triacontane-d52 were 
less than the control limits in Sample EX11-5-3.25. The sample required dilution (10X). The surrogates are 
added to the sample when it is extracted. If the sample is diluted 10X or more, accurate recovery of the 
surrogates is often not possible because it is also diluted below the linear calibration range of the 
instrument. No action was required for this outlier. 

SDG SXI0031: (VOCs) The percent recovery for surrogate 4-bromofluorobenzene was greater than the 
control limits in Sample EX12-1-2.5; however, the sample was spiked with three additional surrogates, all 
within their respective control limits. No action was required for this outlier. 

Method Blanks 

Method blanks are analyzed to ensure that laboratory procedures and reagents do not introduce 
measurable concentrations of the analytes of interest. A method blank was analyzed with each batch of 
samples, at a frequency of 1 per 20 samples. For all sample batches, method blanks for all applicable 
methods were analyzed at the required frequency. None of the analytes of interest were detected greater 
than the reporting limits in any of the method blanks. 

Matrix Spikes/Matrix Spike Duplicates 

Since the actual analyte concentration in an environmental sample is not known, the accuracy of a 
particular analysis is usually inferred by performing a matrix spike (MS) analysis on one sample from the 
associated batch, known as the parent sample. One aliquot of the sample is analyzed in the normal manner 
and then a second aliquot of the sample is spiked with a known amount of analyte concentration and 
analyzed. From these analyses, a percent recovery is calculated. Matrix spike duplicate (MSD) analyses are 
generally performed for organic analyses as a precision check and analyzed in the same sequence as a 
matrix spike. Using the result values from the MS and MSD, the relative percent difference (RPD) is 
calculated. The percent recovery control limits for MS and MSD analyses are specified in the laboratory 
documents, as are the RPD control limits for MS/MSD sample sets. 

For inorganic methods, the matrix spike is followed by a post-digestion spike sample if any element percent 
recoveries were outside the control limits in the matrix spike. The percent recovery control limits for matrix 
spikes are 75 to 125 percent. 

One MS/MSD analysis should be performed for every analytical batch or every 20 field samples, whichever 
is more frequent. The frequency requirements were met for analyses and the percent recovery and RPD 
values were within the proper control limits, with the following exceptions: 
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SDG SXG0169: (SVOCs) The laboratory performed an MS/MSD sample set on Sample EX6-6-3.  
The percent recoveries for bis(2-chloroethoxy)methane, bis(2-chloroethyl)ether, 2-chloronaphthalene, 
1,2-dichlorobenzene, 1,3-dichlorobenzene, 1,4-dichlorobenzene, hexachloroethane, naphthalene, 
2-nitroaniline, nitrobenzene, 2,4,5-trichlorophenol, and 2,4,6-trichlorophenol were greater than the control 
limits in the MS/MSD sample set extracted on July 25, 2014. There were no positive results for these target 
analytes in the associated field sample; therefore, no action was required for these outliers. 

Additionally, in the same MS/MSD sample set, the percent recoveries for acenaphthene, 
benzo(b)fluoranthene, 2-chlorophenol, dimethyl phthalate, hexachlorobutadiene, 2-nitrophenol, 
bis(2-chloroisopropyl)ether, and 1,2,4-trichlorobenzene were greater than the control limits in the MSD. The 
percent recoveries for these target analytes were within the control limits in the corresponding MS; 
therefore, no action was required for these outliers. 

SDG SXG0172: (Mercury) The laboratory performed an MS/MSD sample set on Sample EX7-1-2. The 
percent recovery for total mercury was outside the control limits in the MS/MSD sample set extracted on 
July 29, 2014. The parent sample concentration for this target analyte was greater than 4 times the amount 
spiked into the sample; therefore, no qualification of the data was required. 

SDG SXH0053: (Mercury) The laboratory performed an MS/MSD sample set with percent recovery and RPD 
outliers; however, it was performed on a sample that was associated with another client of the laboratory 
and not any of the project samples collected by GeoEngineers. For this reason, no action was required for 
these outliers. 

SDG SXH0188: (Mercury) The laboratory performed an MS/MSD sample set on Sample EX7-18-3.5. The 
percent recoveries for total mercury were outside the control limits in the MS/MSD sample set extracted 
on September 2, 2014. The positive result for this target analyte was qualified as estimated (J) in this 
sample. 

Additionally, the laboratory performed an MS/MSD sample set on Sample EX7-SP-1. The percent recoveries 
for total mercury were outside the control limits in the MS/MSD sample set extracted on 
September 2, 2014. The parent sample concentration for this target analyte was greater than 4 times the 
amount spiked into the sample; therefore, no qualification of the data was required. 

SDG SXH0199: (SVOCs) The laboratory performed an MS/MSD sample set on Sample EX11-5-3.25. The 
percent recovery for hexachloroethane was less than the control limits in the MS extracted on 
September 4, 2014. The percent recovery for this target analyte was within the control limits in the 
corresponding MSD. No action was required for this outlier. 

Also, the percent recoveries for hexachlorocyclopentadiene, 2,4-dinitrophenol, 4,6-dinitro-2-methylphenol, 
indeno(1,2,3-cd)pyrene, dibenzo(a,h)anthracene, and benzo(g,h,i)perylene were less than the control limits 
in the same MS/MSD sample set. The reporting limits for these target analytes were qualified as estimated 
(UJ) in Sample EX11-5-3.25. 

Additionally, in the same MS/MSD sample set, the percent recoveries for 4-nitroaniline and carbazole were 
greater than the control limits in both the MS and MSD. There were no positive results for these target 
analytes in the associated field sample; therefore, no action was required for these outliers. 
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SDG SXI0031: (SVOCs) The laboratory performed an MS/MSD sample set on Sample EX12-4-3. The percent 
recovery for diethyl phthalate was less than the control limits in the MSD extracted on September 9, 2014. 
The percent recovery for this target analyte was within the control limits in the corresponding MS. No action 
was required for this outlier. 

Laboratory Control Samples/Laboratory Control Sample Duplicates 

A laboratory control sample (LCS) is a blank sample that is spiked with a known amount of analyte and then 
analyzed. An LCS is similar to an MS, but without the possibility of matrix interference. Given that matrix 
interference is not an issue, the LCS/laboratory control sample duplicate (LCSD) control limits for accuracy 
and precision are usually more rigorous than for MS/MSD analyses. Additionally, data qualification based 
on LCS/LCSD analyses would apply to all samples in the associated batch, instead of just the parent 
sample. The percent recovery control limits for LCS and LCSD analyses are specified in the laboratory 
documents, as are the RPD control limits for LCS/LCSD sample sets.   

One LCS/LCSD analysis should be performed for every analytical batch or every 20 field samples, whichever 
is more frequent. The frequency requirements were met for analyses and the percent recovery and RPD 
values were within the proper control limits, with the following exceptions: 

SDG SXG0111: (SVOCs) The percent recoveries for 2-chloronaphthalene, 1,2-dichlorobenzene, 
1,4-dichlorobenzene, naphthalene, phenol, and 2,4,5-trichlorophenol were greater than the control limits 
in the LCS extracted on July 18, 2014. The percent recoveries for these target analytes were within the 
control limits in the corresponding LCSD. No action was required for these outliers. 

Additionally, the percent recovery for 2,4-dinitrophenol was greater than the control limits in the LCSD 
extracted on July 18, 2014. The percent recovery for this target analyte was within the control limits in the 
corresponding LCS. The RPD was greater than the control limits in this LCS/LCSD sample set. There were 
no positive results for this target analyte in the associated field samples; therefore, no action was required 
for this outlier. 

SDG SXG0129: (SVOCs) The percent recoveries for 2-chloronaphthalene, 1,2-dichlorobenzene, and 
1,3-dichlorobenzene were greater than the control limits in the LCS extracted on July 21, 2014. The percent 
recoveries for these target analytes were within the control limits in the corresponding LCSD. No action was 
required for these outliers. 

Also, in the same LCS/LCSD sample set, the percent recovery for 3,3'-dichlorobenzidine was greater than 
the control limits in both the LCS and LCSD. There were no positive results for this target analyte in the 
associated field samples; therefore, no action was required for this outlier. 

SDG SXG0169: (SVOCs) The percent recoveries for hexachlorocyclopentadiene, 2,4,5-trichlorophenol, and 
2,4,6-trichlorophenol were greater than the control limits in the LCS extracted on July 25, 2014. There were 
no positive results for these target analytes in the associated field samples; therefore, no action was 
required for these outliers. 

SDG SXH0199: (SVOCs) The percent recoveries for 2-nitrophenol were less than the control limits in the 
LCS/LCSD sample set extracted on September 4, 2014. The reporting limit for this target analyte was 
qualified as estimated (UJ) in Sample EX11-5-3.25. Also, the percent recoveries for 4-nitroaniline were 
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greater than the control limits in the same LCS/LCSD sample set. There were no positive results for this 
target analyte in the associated field sample; therefore, no action was required for this outlier. 

Additionally, in the same LCS/LCSD sample set, the RPD values for 2,4-dinitrophenol and 
pentachlorophenol were greater than the control limit. There were no positive results for these target 
analytes in the associated field sample; therefore, no action was required for these outliers. 

Lastly, the percent recovery for benzo(a)anthracene was less than the control limits in the LCSD extracted 
on September 4, 2014. The percent recovery for this target analyte was within the control limits in the 
corresponding LCS. No action was required for this outlier. 

SDG SXI0031: (SVOCs) The percent recoveries for diethyl phthalate were less than the control limits in the 
LCS/LCSD sample set extracted on September 9, 2014. The reporting limit for this target analyte was 
qualified as estimated (UJ) in Sample EX12-4-3. 

LABORATORY DUPLICATES 

Internal laboratory duplicate analyses are performed to monitor the precision of the analyses. Two separate 
aliquots of a sample are analyzed as distinct samples in the laboratory and the RPD between the two results 
is calculated. Duplicate analyses should be performed once per analytical batch. If one or more of the 
samples used has a concentration less than five times the reporting limit for that sample, the absolute 
difference is used instead of the RPD. For organic analyses, the RPD control limits are specified in the 
laboratory documents. For inorganic analyses, the RPD control limit for soil samples is 35 percent. 
Laboratory duplicates were analyzed at the proper frequency and the specified acceptance criteria were 
met, with the following exceptions: 

SDG SXH0188: (Mercury) A laboratory duplicate analysis was performed on Sample EX7-18-3.5. The RPD 
for total mercury was greater than the control limit. The positive result for this target analyte was qualified 
as estimated (J) in this sample. 

SDG SXH0199: (NWTPH-Dx) A laboratory duplicate analysis was performed with an RPD that exceeded the 
control limit. This sample was associated with another client of the laboratory and not any of the project 
samples collected by GeoEngineers. For this reason, no action was required for this outlier. 

Miscellaneous 

SDG SXH0199: (NWTPH-Dx) For Sample EX11-3-4, the laboratory flagged the diesel- and heavy oil-range 
hydrocarbons results with “Q9,” indicating that the hydrocarbon pattern most closely resembles biogenic 
interference. For this reason, the positive results for diesel- and heavy oil-range hydrocarbons were qualified 
as estimated (J) in Sample EX11-3-4, in order to signify a potential high bias. 

For Sample EX11-5-3.25, the laboratory flagged the diesel-range hydrocarbons result with “Q6,” indicating 
that the diesel-range hydrocarbons result was being influenced by the relative concentration of heavy oil-
range hydrocarbons in the sample. For this reason, the positive result for diesel-range hydrocarbons was 
qualified as estimated (J) in Sample EX11-5-3.25, in order to signify a potential high bias. 

SDG SXI0031: (NWTPH-Dx) For Samples EX12-2-3, EX12-3-2, EX12-5-3, and EX12-6-8, the laboratory 
flagged the diesel-range hydrocarbons results with “Q6,” indicating that the diesel-range hydrocarbons 
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results were being influenced by the relative concentration of heavy oil-range hydrocarbons in the samples. 
For this reason, the positive results for diesel-range hydrocarbons were qualified as estimated (J) in these 
samples, in order to signify a potential high bias. 

SDG SXI0084: (NWTPH-Dx) For Samples EX12-10-7 and EX12-11-3, the laboratory flagged the diesel-range 
hydrocarbons results with “Q6,” indicating that the diesel-range hydrocarbons results were being influenced 
by the relative concentration of heavy oil-range hydrocarbons in the samples. For this reason, the positive 
results for diesel-range hydrocarbons were qualified as estimated (J) in these samples, in order to signify a 
potential high bias. 

SDG SXJ0095: (NWTPH-Dx) For Samples EX13-1-3, EX13-2-3, EX13-4-3, and EX13-SP-1 the laboratory 
flagged the diesel-range hydrocarbons result with “Q6,” indicating that the diesel-range hydrocarbons result 
was being influenced by the relative concentration of heavy oil-range hydrocarbons in the sample. For this 
reason, the positive results for diesel-range hydrocarbons were qualified as estimated (J) in Samples 
EX13-1-3, EX13-2-3, EX13-4-3, and EX13-SP-1, in order to signify a potential high bias. 

OVERALL ASSESSMENT 

As was determined by this data validation, the laboratory followed the specified analytical methods. 
Accuracy was acceptable, as demonstrated by the surrogate, LCS/LCSD, and MS/MSD percent recovery 
values. Precision was acceptable, as demonstrated by the LCS/LCSD, MS/MSD, and laboratory duplicate 
RPD values.   

All data are acceptable for the intended use, with the following qualifications listed below in Table 2. 

TABLE 2: SUMMARY OF QUALIFIED SAMPLES 

Sample ID Analyte Qualifier 

EX1-2-3 Gasoline-range hydrocarbons J 

EX1-3-3 

Gasoline-range hydrocarbons 

1-methylnaphthalene 
2-methylnaphthalene 
Naphthalene 

J 
J 
J 
J 

EX5-4-8 Gasoline-range hydrocarbons J 

EX6-2-3 
Diesel-range hydrocarbons 
Heavy oil-range hydrocarbons 

J 
J 

EX7-18-3.5 Mercury J 

EX11-3-4 
Diesel-range hydrocarbons 
Heavy oil-range hydrocarbons 

J 
J 
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Sample ID Analyte Qualifier 

EX11-5-3.25 

2-nitrophenol 
2,4-dinitrophenol 
4,6-dinitro-2-methylphenol 
Indeno(1,2,3-cd)pyrene 
Dibenzo(a,h)anthracene 
Benzo(g,h,i)perylene 
Hexachlorocyclopentadiene 
Diesel-range hydrocarbons 

UJ 
UJ  
UJ 
UJ 
UJ 
UJ 
UJ 
J 

EX12-2-3 Diesel-range hydrocarbons J 

EX12-3-2 Diesel-range hydrocarbons J 

EX12-4-3 Diethyl phthalate UJ 

EX12-5-3 Diesel-range hydrocarbons J 

EX12-6-8 Diesel-range hydrocarbons J 

EX12-10-7 Diesel-range hydrocarbons J 

EX12-11-3 Diesel-range hydrocarbons J 

EX13-1-3 Diesel-range hydrocarbons J 

EX13-2-3 Diesel-range hydrocarbons J 

EX13-4-3 Diesel-range hydrocarbons J 

EX13-SP-1 Diesel-range hydrocarbons J 
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Data Validation Report 

523 East Second Avenue, Spokane, Washington  99202, Telephone:  509.363.3125, Fax:  509.363.3126 www.geoengineers.com 

Project: Port of Chelan County – Cashmere Mill Construction Phase Services 
2014 Imported Fill Material  

GEI File No: 18593-001-04 

Date: September 29, 2014 

This report documents the results of a United States EPA-defined Stage 2A data validation (EPA Document 
540-R-08-005; EPA, 2009) of analytical data from the analyses of soil samples collected as part of the 
2014 Imported Fill Material sampling event, and the associated laboratory and field QC samples. The 
samples were obtained from the Former Cashmere Mill Site located in the general vicinity of Mill Road and 
Sunset Highway, about 100 feet south of the Wenatchee River and along the north bank of Brender Creek 
in Cashmere, Washington.   

OBJECTIVE AND QUALITY CONTROL ELEMENTS 

GeoEngineers completed the data validation consistent with the EPA Contract Laboratory Program National 
Functional Guidelines for Superfund Organic Methods Data Review (EPA, 2008) and Inorganic Superfund 
Data Review (EPA, 2010b) (National Functional Guidelines) to determine if the laboratory analytical results 
meet the project objectives and are usable for their intended purpose. Data usability was assessed by 
determining if: 

■ The samples were analyzed using well-defined and acceptable methods that provide reporting limits 
less than applicable regulatory criteria; 

■ The precision and accuracy of the data are well-defined and sufficient to provide defensible data; and 

■ The QA/QC procedures utilized by the laboratory meet acceptable industry practices and standards. 

In accordance with Quality Assurance Project Plan (GeoEngineers, 2013b), the data validation included 
review of the following QC elements: 

■ Data package completeness 

■ Chain-of-custody documentation 

■ Holding times and sample preservation 

■ Surrogate recoveries 

■ Method and trip blanks 

■ Matrix spikes/matrix spike duplicates 

■ Laboratory control samples/laboratory control sample duplicates 

■ Laboratory duplicates 

■ Miscellaneous 
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VALIDATED SAMPLE DELIVERY GROUPS 

This data validation included review of the SDGs listed below in Table 1.  

TABLE 1: SUMMARY OF VALIDATED SAMPLE DELIVERY GROUPS 

Laboratory SDG Samples Validated 

SXG0084 Westside, Eastside (collected on 7/11/2014) 

SXH0010 Northside, Southside, Eastside, Westside (collected on 7/31/2014) 

YH76 WM-1, WM-2, WM-3, WM-4, WM-5, WM-6, WM-7, TRIP BLANK 

CHEMICAL ANALYSIS PERFORMED 

TestAmerica, located in Spokane, Washington, performed laboratory analysis on the soil samples (SDGs 
SXG0084 and SXH0010) using the following methods: 

■ VOCs using Method SW8260C; 

■ SVOCs using Method SW8270D; 

■ Organochlorine Pesticides  using Method SW8081B; and 

■ Total Metals by Method EPA6010C 

ARI, located in Tukwila, Washington, performed laboratory analysis on the soil samples (SDG YH76) using 
the following methods: 

■ VOCs using Method SW8260C; 

■ SVOCs using Method SW8270D; 

■ Organochlorine Pesticides using Method SW8081; and 

■ Total Metals using Method EPA200.8 

DATA VALIDATION SUMMARY 

The results for each of the QC elements are summarized below.   

Data Package Completeness 

TestAmerica and ARI provided required deliverables for the data validation according to the National 
Functional Guidelines. The laboratory followed adequate corrective action processes and identified 
anomalies were discussed in the relevant laboratory case narrative. 

Chain-of-Custody Documentation 

Chain-of-custody forms were provided with the laboratory analytical reports. The chain-of-custody forms 
were accurate and complete when submitted to the laboratory. 
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Holding Times and Sample Preservation 

The sample holding time is defined as the time that elapses between sample collection and sample 
analysis. Maximum holding time criteria exist for each analysis to help ensure that the analyte 
concentrations found at the time of analysis reflect the concentration present at the time of sample 
collection. Established holding times were met for analyses. The sample coolers arrived at the laboratory 
within the appropriate temperatures of between 2 and 6 degrees Celsius. 

Surrogate Recoveries 

A surrogate compound is a compound that is chemically similar to the organic analytes of interest, but 
unlikely to be found in any environmental sample. Surrogates are used for organic analyses and are added 
to samples, standards, and blanks to serve as an accuracy and specificity check of each analysis. The 
surrogates are added to the samples at a known concentration and percent recoveries are calculated 
following analysis. Surrogate percent recoveries for field samples were within the laboratory control limits, 
with the following exceptions: 

SDG SXH0010: (SVOCs) The percent recovery for surrogate 2-fluorophenol was greater than the control 
limits in Sample Southside; however, the sample was spiked with a total of three acidic surrogates. In this 
case, there were at least two other surrogates that exhibited percent recovery values that were within their 
respective control limits. No action was required for this outlier. 

Additionally, the percent recoveries for surrogates nitrobenzene-d5 and 2-fluorobiphenyl were greater than 
the control limits in Sample Southside. There were no positive results in this sample; therefore, no action 
was required for these outliers. 

The percent recovery for surrogate 2-fluorobiphenyl was greater than the control limits in Sample Eastside; 
however, the sample was spiked with a total of three base-neutral surrogates. In this case, there were at 
least two other surrogates that exhibited percent recovery values that were within their respective control 
limits. No action was required for this outlier. 

Method and Trip Blanks 

Method blanks are analyzed to ensure that laboratory procedures and reagents do not introduce 
measurable concentrations of the analytes of interest. A method blank was analyzed with each batch of 
samples, at a frequency of 1 per 20 samples. For all sample batches, method blanks for applicable 
methods were analyzed at the required frequency. None of the analytes of interest were detected greater 
than the reporting limits in any of the method blanks. 

Trip blanks are analyzed to provide an indication as to whether volatile compounds have 
cross-contaminated other like samples within the transportation process to the laboratory. None of the 
analytes of interest were detected greater than the reporting limits in the trip blank. 

Matrix Spikes/Matrix Spike Duplicates 

Since the actual analyte concentration in an environmental sample is not known, the accuracy of a 
particular analysis is usually inferred by performing a MS analysis on one sample from the associated batch, 
known as the parent sample. One aliquot of the sample is analyzed in the normal manner and then a 
second aliquot of the sample is spiked with a known amount of analyte concentration and analyzed. From 
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these analyses, a percent recovery is calculated. MSD analyses are generally performed for organic 
analyses as a precision check and analyzed in the same sequence as a matrix spike. Using the result values 
from the MS and MSD, the RPD is calculated. The percent recovery control limits for MS and MSD analyses 
are specified in the laboratory documents, as are the RPD control limits for MS/MSD sample sets. 

For inorganic methods, the matrix spike is followed by a post-digestion spike sample if any element percent 
recoveries were outside the control limits in the matrix spike. The percent recovery control limits for matrix 
spikes are 75 to 125 percent. 

One MS/MSD analysis should be performed for every analytical batch or every 20 field samples, whichever 
is more frequent. The frequency requirements were met for analyses and the percent recovery and RPD 
values were within the proper control limits, with the following exceptions: 

SDG SXG0084: (Pesticides) The laboratory performed an MS/MSD sample set with percent recoveries for 
alpha-BHC greater than the control limits in both the MS and MSD, extracted on July 25, 2014. This 
MS/MSD sample set was performed on a sample that was associated with another client of the laboratory 
and not any of the project samples. For this reason, no action was required for this outlier. 

SDG YH76: (SVOCs) The laboratory performed an MS/MSD sample set on Sample WM-2. The RPD value 
for benzyl alcohol was greater than the control limit in the MS/MSD sample set extracted on April 25, 2014. 
There were no positive results for this target analyte in the associated field sample; therefore, no action 
was required for this outlier. 

Laboratory Control Samples/Laboratory Control Sample Duplicates 

A LCS is a blank sample that is spiked with a known amount of analyte and then analyzed. An LCS is similar 
to an MS, but without the possibility of matrix interference. Given that matrix interference is not an issue, 
the LCS/LCSD control limits for accuracy and precision are usually more rigorous than for MS/MSD 
analyses. Additionally, data qualification based on LCS/LCSD analyses would apply to all samples in the 
associated batch, instead of just the parent sample. The percent recovery control limits for LCS and LCSD 
analyses are specified in the laboratory documents, as are the RPD control limits for LCS/LCSD sample 
sets.   

One LCS/LCSD analysis should be performed for every analytical batch or every 20 field samples, whichever 
is more frequent. The frequency requirements were met for analyses and the percent recovery and RPD 
values were within the proper control limits, with the following exceptions: 

SDG SXH0010: (SVOCs) The percent recoveries for 4-chloro-3-methylphenol, 4-chlorophenyl phenyl ether, 
dibenzofuran, diethyl phthalate, 2,6-dinitrotoluene, phenanthrene, phenol, and pyrene were greater than 
the control limits in the LCS extracted on August 13, 2014. The percent recoveries for these target analytes 
were within the control limits in the corresponding LCSD. No action was required for these outliers. 

Additionally, in the same LCS/LCSD sample set, the percent recoveries for acenaphthene,  
acenaphthylene, bis(2-chloroethoxy)methane, bis(2-chloroethyl)ether, 2-chloronaphthalene, 
2-chlorophenol, 1,2-dichlorobenzene, 1,3-dichlorobenzene, 1,4-dichlorobenzene, 2,4-dichlorophenol, 
fluorene, hexachlorobutadiene, hexachloroethane, 2-methylnaphthalene, naphthalene, nitrobenzene, 
2-nitrophenol, 1,24-trichlorobenzene, 2,4,5-trichlorophenol, and 2,4,6-trichlorophenol were greater than 
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the control limits in both the LCS and LCSD. There were no positive results for these target analytes in the 
associated field samples; therefore, no action was required for these outliers. 

Laboratory Duplicates 

Internal laboratory duplicate analyses are performed to monitor the precision of the analyses. Two separate 
aliquots of a sample are analyzed as distinct samples in the laboratory and the RPD between the two results 
is calculated. Duplicate analyses should be performed once per analytical batch. If one or more of the 
samples used has a concentration less than five times the reporting limit for that sample, the absolute 
difference is used instead of the RPD. For organic analyses, the RPD control limits are specified in the 
laboratory documents. For inorganic analyses, the RPD control limit for soil samples is 35 percent. 
Laboratory duplicates were analyzed at the proper frequency and the specified acceptance criteria were 
met. 

Miscellaneous 

SDG YH76: (VOCs) The laboratory reported two sets of results for Sample WM-6, an initial analysis and a 
re-analysis, because of internal standard recovery. The re-analysis results were labeled as do-not-report 
and should not be used for any purpose. 

OVERALL ASSESSMENT 

As was determined by this data validation, the laboratory followed the specified analytical methods. 
Accuracy was acceptable, as demonstrated by the surrogate, LCS/LCSD, and MS/MSD percent recovery 
values. Precision was acceptable, as demonstrated by the LCS/LCSD, MS/MSD, and laboratory duplicate 
RPD values.   

No analytical results were qualified. All data are acceptable for the intended use. 
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Data Validation Report 

523 East Second Avenue, Spokane, Washington  99202, Telephone:  509.363.3125, Fax:  509.363.3126 www.geoengineers.com 

Project: Port of Chelan County – Cashmere Mill Construction Phase Services 
December 2014 Groundwater Samples  

GEI File No: 18593-001-04 

Date: January 6, 2015 

This report documents the results of a United States EPA-defined Stage 2A data validation (EPA Document 
540-R-08-005; EPA, 2009) of analytical data from the analyses of groundwater samples collected as part 
of the December 2014 sampling event, and the associated laboratory and field QC samples. The samples 
were obtained from the Former Cashmere Mill Site located in the general vicinity of Mill Road and Sunset 
Highway, about 100 feet south of the Wenatchee River and along the north bank of Brender Creek in 
Cashmere, Washington.   

OBJECTIVE AND QUALITY CONTROL ELEMENTS 

GeoEngineers completed the data validation consistent with the EPA Contract Laboratory Program National 
Functional Guidelines for Superfund Organic Methods Data Review (EPA, 2008) and Inorganic Superfund 
Data Review (EPA, 2010b) (National Functional Guidelines) to determine if the laboratory analytical results 
meet the project objectives and are usable for their intended purpose. Data usability was assessed by 
determining if: 

■ The samples were analyzed using well-defined and acceptable methods that provide reporting limits 
less than applicable regulatory criteria; 

■ The precision and accuracy of the data are well-defined and sufficient to provide defensible data; and 

■ The QA/QC procedures utilized by the laboratory meet acceptable industry practices and standards. 

In accordance with Quality Assurance Project Plan (GeoEngineers, 2013b), the data validation included 
review of the following QC elements: 

■ Data package completeness 

■ Chain-of-custody documentation 

■ Holding times and sample preservation 

■ Surrogate recoveries 

■ Method blanks 

■ Matrix spikes/matrix spike duplicates 

■ Laboratory control samples 

■ Laboratory and field duplicates  
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VALIDATED SAMPLE DELIVERY GROUPS 

This data validation included review of the SDG listed below in Table 1.  

TABLE 1: SUMMARY OF VALIDATED SAMPLE DELIVERY GROUPS 

Laboratory SDG Samples Validated 

SXL0021 B-1-12314, MW-1-12214, MW-2-12314, MW-3-12314, MW-Dup-12314, MW-4-12214, 
MW-5-12214, MW-6-12214, MW-7-12314, MW-8-12314, MW-9-12314, OW-1-12314  

CHEMICAL ANALYSIS PERFORMED 

TestAmerica, located in Spokane, Washington, performed laboratory analysis on the groundwater samples 
using the following methods: 

■ GRPH (NWTPH-Gx) using Method NWTPH-Gx; 

■ Petroleum Hydrocarbons (NWTPH-Dx) using Method NWTPH-Dx; 

■ BTEX using Method SW8260C; 

■ Total Arsenic using Method EPA200.8; and 

■ Total Mercury using Method EPA245.1 

DATA VALIDATION SUMMARY 

The results for each of the QC elements are summarized below.   

Data Package Completeness 

TestAmerica provided required deliverables for the data validation according to the National Functional 
Guidelines. The laboratory appears to have followed adequate corrective action processes; however, the 
laboratory analytical report does not contain a case narrative. 

Chain-of-Custody Documentation 

Chain-of-custody forms were provided with the laboratory analytical reports. The chain-of-custody forms 
were accurate and complete when submitted to the laboratory. 

Holding Times and Sample Preservation 

The sample holding time is defined as the time that elapses between sample collection and sample 
analysis. Maximum holding time criteria exist for each analysis to help ensure that the analyte 
concentrations found at the time of analysis reflect the concentration present at the time of sample 
collection. Established holding times were met for analyses. The sample cooler arrived at the laboratory 
within the appropriate temperatures of between 2 and 6 degrees Celsius. 
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Surrogate Recoveries 

A surrogate compound is a compound that is chemically similar to the organic analytes of interest, but 
unlikely to be found in any environmental sample. Surrogates are used for organic analyses and are added 
to samples, standards, and blanks to serve as an accuracy and specificity check of each analysis. The 
surrogates are added to the samples at a known concentration and percent recoveries are calculated 
following analysis. Surrogate percent recoveries for field samples were within the laboratory control limits. 

Method Blanks 

Method blanks are analyzed to ensure that laboratory procedures and reagents do not introduce 
measurable concentrations of the analytes of interest. A method blank was analyzed with each batch of 
samples, at a frequency of 1 per 20 samples. For sample batches, method blanks for applicable methods 
were analyzed at the required frequency. None of the analytes of interest were detected greater than the 
reporting limits in any of the method blanks. 

Matrix Spikes/Matrix Spike Duplicates 

Since the actual analyte concentration in an environmental sample is not known, the accuracy of a 
particular analysis is usually inferred by performing a MS analysis on one sample from the associated batch, 
known as the parent sample. One aliquot of the sample is analyzed in the normal manner and then a 
second aliquot of the sample is spiked with a known amount of analyte concentration and analyzed. From 
these analyses, a percent recovery is calculated. MSD analyses are generally performed for organic 
analyses as a precision check and analyzed in the same sequence as a matrix spike. Using the result values 
from the MS and MSD, the RPD is calculated. The percent recovery control limits for MS and MSD analyses 
are specified in the laboratory documents, as are the RPD control limits for MS/MSD sample sets. 

For inorganic methods, the matrix spike is followed by a post-digestion spike sample if any element percent 
recoveries were outside the control limits in the matrix spike. The percent recovery control limits for matrix 
spikes are 75 to 125 percent. 

One MS/MSD analysis should be performed for every analytical batch or every 20 field samples, whichever 
is more frequent. The frequency requirements were met for analyses and the percent recovery and RPD 
values were within the proper control limits. 

Laboratory Control Samples 

A LCS is a blank sample that is spiked with a known amount of analyte and then analyzed. An LCS is similar 
to an MS, but without the possibility of matrix interference. Given that matrix interference is not an issue, 
the LCS control limits for accuracy are usually more rigorous than for MS/MSD analyses. Additionally, data 
qualification based on LCS analyses would apply to all samples in the associated batch, instead of just the 
parent sample. The percent recovery control limits for LCS analyses are specified in the laboratory 
documents.  

One LCS analysis should be performed for every analytical batch or every 20 field samples, whichever is 
more frequent. The frequency requirements were met for all analyses and the percent recovery values were 
within the proper control limits. 
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Laboratory Duplicates 

Internal laboratory duplicate analyses are performed to monitor the precision of the analyses. Two separate 
aliquots of a sample are analyzed as distinct samples in the laboratory and the RPD between the two results 
is calculated. Duplicate analyses should be performed once per analytical batch. If one or more of the 
samples used has a concentration less than five times the reporting limit for that sample, the absolute 
difference is used instead of the RPD. For organic analyses, the RPD control limits are specified in the 
laboratory documents. For inorganic analyses, the RPD control limit is 20 percent. Laboratory duplicates 
were analyzed at the proper frequency and the specified acceptance criteria were met. 

Field Duplicates 

In order to assess precision, field duplicate samples are collected and analyzed along with the reviewed 
sample batches. The duplicate samples are analyzed for the same parameters as the associated parent 
samples. Precision is determined by calculating the RPD between each pair of samples. If one or more of 
the sample analytes has a concentration less than five times the reporting limit for that sample, then the 
absolute difference is used instead of the RPD. The RPD control limit for water samples is 20 percent. 

SDG SXH0069: One field duplicate sample pair, MW-3-12314 and MW-Dup-12314, was submitted with this 
SDG. The precision criteria for target analytes were met for this sample pair. 

OVERALL ASSESSMENT 

As was determined by this data validation, the laboratory followed the specified analytical methods. 
Accuracy was acceptable, as demonstrated by the surrogate, LCS, and MS/MSD percent recovery values. 
Precision was acceptable, as demonstrated by the MS/MSD and laboratory/field duplicate RPD values.   

No analytical results were qualified. Data are acceptable for the intended use. 
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APPENDIX C 
 Disposal Documentation  

(On attached CD) 

   



 

APPENDIX C 
DISPOSAL DOCUMENTATION  
(ON ATTACHED CD) 

Daily load tickets from Waste Management Greater Wenatchee Regional Landfill are provided in this 
appendix. Disposal documents for large concrete debris also are included in this appendix.   
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